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Table 1. General view of the representative soil profiles

a2 OE | FIRER f & £ # 7B KK =1 i b2 5 w O£ # X
Profile Original
No. san&pling Soil types Parent material Local environment Sampling site
0.
C—1 | 10— A | ZEREL WERSET | BIRMPEsLAgEEiK | EhBEHERES
% NE [HipUn
2 10— B EHkE L %;%E%’E?'? ;{éi@é@fﬁiﬂ&ﬁ{&ﬂﬁk EPHEFEN
it )
3 1 12— A | EEEL ?%;%E%TQ{* B EEERAT R %*%ﬁﬁ%%kfﬁ%‘
i
4 11 — A AR gL E%El[&ﬁﬂr F= R RPN E BBREMET R
Paplihiy
5 19 WAL | EIICRITE | HECRRATE wl
| it |
6 20 w3y WEEEHMN MRS B &SR | BEREED
ik H AR TE 2 |
7 2 B PHRBIGY | IR TR i
iE ek
8 | 17 SRS L ?2‘”E%%E7LP P e j ERRERR AR BRI
9 | 18 PREUTHE L M EE i | WETREPEKT R [ TR R A
IR |
(=) W\

AP RER EHEA BT R B R ZRBIE TR > BB WIREFEER - RN
%ﬂ%’ﬁ H22EH = ﬁﬂ &tk{%ﬁ%ﬁﬁi

AL 51 JLE
4&*%—511%&%%{@ KA LBEURENERES B > o LB KEHE LEUEE (Pa-
ddy) BEZ > (ERHEHE - ERMERSER I N—B 582 LR RERZ -

(=) BEES T
H o EAETHE

O+&—RAMESR A EEE-R (Munsell soil color standard charts) 73 2| H & ki
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Table 2. Soil morphology of the representative prefiles

| j ‘s ES =)
rofile 01 01 | ep 2 & {iEiValue , o truc— 01
(Lﬁ?ﬁgﬁ.%) types | ]‘I‘f?rlZOIIS (cm) \Color hue & Chroma Color name ture | cotré;f;
1. MEKEEEKE L Very dark gray brown aquorizems
|
# 2.5Y 6/2 m fR e R Oy BE AT BR fEE
- 48 Apg | 0-—18{
i i B10YR| - 3/2 BEIRIREA ¢ BEK Wtk
% # 5Y 6/1  |REH2.5Y5/, wItis sk | R
49 ABg | 18—34 { M 1
iy ; 8 10YR 42 IEHHEER LR | B
c—1 i # 2.5Y 5/2 iSOV EEBE AW | R
50, B2g | 34—46 {
(10—A) 7 10YR 41 BEK AL R Wtk
Hi f & 5Y 6/3 EMBEAMAKE  AWR | EE
51 Cl1 | 46—64 {
| BIOYR |  5/2  |KiREMAKE Wtk
- # SY ‘ 5/1  |KR&IRAIEHE SRR R
% 52 IG \64——102{ BN
1, ‘ # 10YR | 3/1  MREIR s ARHE B
l 1
|
| # 10YR 6/2 |[RERDOSGHE B | B
. 106 Apg | 0—20 g,
= ! moe 32 ERERERE 0 AR %
|
! # 5Y 6/1  |[REITESHE Ak | B
107 ABg | 20—36 { -
ﬁ \ "o 41 EIRE > BN #
c—1 ! % o | 6/2  [EHIEE o S LR MK
108 B2g | 36—48 { \ ) {
(@3)) ; W | 41 BERE R F
Hi | & v 6/3 &ﬁ&ﬁ’%@tmﬁwﬁ%ﬁu@m fa
109 Clg 48—-64{ LT
, M| 52 KGR | I
+ | % 7 3 EEE S DRISHRL AR |
110; C2g i64—75{ ) |
‘ oo | 53 Wl AR 19
| J |
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&% 7 7 R B sk FEEE
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"o 1 ERE VRSB Bt
| % 7 1 ERE VRSN AR BE
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B g1 ERE A
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Mo 52 EIKE | i
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"o 41 ke 4 A
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"o 43 e | AT
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B 1 2.5Y 32 WEhEREE o B FIER A
# 5Y 6/1  |REBAFEIHRS A | HEE
1 64 Clg 12—24{
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50 Gl | 15—30 {
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M. BHEMMES+  Paddy lowland alluvial soils
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=] bi: 4 B S |
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Table 3. The soil classification of the representative soil profiles of paddy

field in central part of Taiwan

& ] T &
+ i) *H Identification characteristics 4 B &
%IV i
G fet EA (SR I N PJFHE-E{&
reat Parent material, texture . ronle
groups Sub—groups Horizons Structure and ’others Soil types| No.
_ | } |
T T ERREEAR W RS LRI M Btk | C-1
A Very dark gray BE IR
K ! brown aquorizems - |
w5 WBSIRER /Bl | 2B ESEME AT R C-7
‘ 1. GRIEIREARE | MR BESIE | S KEBUETTNED - 17T IREUAK L C- 9
Aquori- |  Very dark gray |
zems aquorizems
! |
= [[[ BB BEEE,/ KEBG 4 WEEENR » b TER Iyt C-3
N Paddy Iowland i
X gley soils ~ ] ’
ﬁfj BIgK,/ BEIKE IRMEHHCE AR » UG (R | C-4
Gley soils | \ REIK €,/ FRiE K 6. LIRMEME B ~ T FguktiniE Cc- 5
= V. BEERPHE |[ERRERETE TOESENE MERDE  EEEE | -2
* Paddy lowland &
i alluvial soils - | B
E ZEEKES | S EEEME M FRBLITE Cc-6
Alluvial BERE,/ WK | O RSN M JARBEE C- 8
soils | | !

(=) #FEI LI
LACKRAIHE & 2 I 5 I RS RFEFIINE M ~ 7 & (%)
2. B R A
© Hib
RIBEHRELIBRHETFRE " > chEBMESR R BEREZE L0 b S
BW o WMET0% L L » B HEHRLH > 48.8% K56% o BHLIFRI LU EHIE % » 549 o EHIRAILL
FHEMRS o WARRZRELEBETS » 9 BIFES AR ABRZEMN » BmE+L

ZL - ARWEEEZHEb

Table 7. Texture of the layers of representative profiles

How o o® owm | % ] E o ox o+ K S
Texture J Surface soils SuE—Surface soils Sub-Soil Total

m Fine !, 6 | 18 | 17 41

H Moderate “ 3 1 6 10

#l  Coarse , 0 0 0 0
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ZeEBfeFe LR S 0 BRI L SR EEEL - MBI R RS W o B L E
AU %6 0 FRE MY SRR BEN G — LR KA % R E A
» B ARRERAZEMEE - EEWRARILHREHLE » BRTEHERTFZ IR KB
LrERES Y o BZHARPHEREIE  AIREREG > AT EBEL2E &R S8
4+ FEAENEFRABL ERNERLHEELHBHEMES (6.1.4.8) 4 @IHE > HHEE 1.
BRI E AR » RERKBEL ERERTEENE48E (2.3.5.9) > HPEE9
ERSHLREERRR L 8K+ 2 AR REA TR » REDE-2EWRTHRZ

@ AHE

+EPERERLEN AR 2FRE - LRAS BRI T 2R RS E R Y o ik

AW LRI B R B RTIME A -

F/\ - RERHHA B ZHRIRRARE

Table 8. The relation of organic carbon and bulk density

H 1 C % & Bulk densﬁéy (glc.c.) H
Organic carbon Minimum = K‘%Maximum% ® Averageﬁa Nl{\%nber (?f: samp%%s
<0.49 1728 1.80 1.83 5 17
0.5—1.00 1.30 1.74 149 23
1.01—2.00 117 1.50 1.36 11

mETORELELFBEEERK 0.5 1 %E5EXEH  HERETHREL.49; 1%L LAIG
1.365 0.5% I TEFHEH 1.53 HEAXBAEZLEZ2FHEREREL  ENEERREAEEN
FIFR

FI - AREMET

Table 9. Calculation of the bulk density

+ E | & 119 % m o T t=] I =S L B
Soil layers Minimum Maximum Average Number of samples
117 1.48 1.34 9
Surface soils
[ + 1.30 173 | 1.56 19

“Sub-surface soils

JES + 1.28 1.80 1.51 23
Sub-soil

117 1.80 1.80 51

ERZAEBREUERLRIE  £51.17 ELRERHL.80 » FI531.50 » BALEE 2 HETIRE o
ERETEFREAREZHME  AIXBEL=8EHZRBERER » 2025 U TRIELT— »
AiE4 - BEEMKEL=FE2ABRENRRES » HERER RGN BAET » RERE
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Table 10. Calculation of the porosity
= I P < g
Soil layers Minimum Maximum Average Number of samples
*x + 442 56.2 49.3 9
Surface soils
34.7 50.8 420 19
Sub-surface soils
328 51.5 43.1 23
Sub-soil
328 56.2 l 432 51

l l
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Table 11. The C/N ratio of the various soil groups

- % " - :

+ N CIN B oA O &
Great groups r Minimum Maximumm Average Number of samples

| . i

yi 3] + | 5.8 123 8.7 18
Aquorizems [

® I 6.0 110 8.5 17
Gley soils ‘

ih B + 7.0 111 8.8 3 16
Alluvial soils

uN %t 5.8 12.3 8.1 51

BE+ZBURE L ZCINRRFYE R » KERZ » BREWIE -

=T s RRABRZCIN A
Table 12. The C/N ratio of the different layers

T % e } B kA K
Layers Minimum Maximumr-I Average Number of samples
E3 + 5 111 9.0 9
Surface
I}
| {
] % + 58 | 123 86 22
Sub—surface |
59 + 6.6 i 11.0 88 ‘ 20
Sub—soil ]
|

® #ERLERHEFRESEZEL
LERKIFEKELEARRAZERESERUARNER » REL6 > FEHEDE LT ZH# L
B SR IUREUD R £ 2B RELZERBE—-FHUE MiBRLATRLEEER
B RAMBRLEUTE R EET— -
2. RREERREL=RETE SHE 2 RESREL > ARBUEEREAZR—3 » REL7
» BITERS BRI R R L A RSB T R » ZEBMARE N » HER PRI 2 B RIS AT K 78
Lz SR LB ER » IR LRI L RIGEE » R AIZERE -
3. A EMMEL=REZERESREOLS UL » BEFHER - RE18, MRt SREE » &
RAEFIEIR > BAOAG LT & E=RIM & BRI -
® ¥iwm
WSEAHT  ARETRERS TR XM =5 HPERDENT ¢
1. BEESTRRMET=:
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Table 13. Result of thermal gravimetric analysis of some representative soil types.

LE | | B E &Abstl)grtbed %E’ater% Loss between Iéggs_li%gvgsgn Total Crystall

Soil | Soil '

types| No. Depth cm 180°C Basis | Ignited Basis | 180—350°C Ignited Basis

; | ! E

|8 0 — 15 523 564 | 163 | 599 7.62

E 59 | 15 — 30 6.18 6.64 1.17 6.19 7.36

T le | 0 — 3 6.32 671 136 486 6.22

#E 61 | 43 — 68 4.49 4716 083 513 5.96

e | e —100 776 8.22 052 532 584
| .

5 | 63 0 — 12 13 | 1200 0.79 542 | 6.21

64 | 12 — 24 134 \ 127 0.94 502 | 596
Bl es | 24 — 33 978 | 1080 141 584 725
| 68 3 — s 1034 11.04 068 6.08 6.76

67 | 45 — 65 7.45 8.02 1.56 5.70 7.26
% e | 65 — 100 6.78 731 1.08 6.80 7.88

| _

81 0 — 15 648 | 6.93 164 | 543 | 7.07
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THE CHARACTERISTICS AND GENESIS OF
PADDY SOILS IN CENTRAL PART OF TAIWAN"!

by

Ku-wing Leung & Ching-yuan Lai?

SUMMARY

This study includes the soils of paddy field of Taichung, Changhwa, Namtou and
Yuanlin, .the central part of this province. The objective is to study the improvement
of soil management, soil fertilization and soil classification in order to emphasize the
recognization and understanding of -proper characteristics of the paddy soils in Taiwan.
Nine soil profiles of representative soils according to their important patterns were sampl-
ed and item of the physico—chemical properties were analyzed. All the results are shown
on appendix 1, 2 and 3. All the characteristics and the genesis of the 9 soil profiles are
discussed in relation with 13 tables and 20 figures. It may be summaries as follows :

1. All the nine representative soil profiles are developed from alluvial deposite, as
shown on Table 1. There are 3 great groups, 4 sub—groups, 9 soil series and 9 soil types,
based on the result of classification which is shown on Table 2 with the soil profile des-
cription on Table 3, Figure 1, 2 and 3.

2. With all the soil sample  studies fine texture occupies the largest proportion and
there is not any coarsed texture found. The mechanism of the genesis of aquorizem is
rather complicated. However, the soils 'there is fine or moderate in texture throughout. It
may be developed in any cases.

3. The relation between the bulk density and the soil depth in a given profile is
shown on Fig. 4, 5 and 6. The surface soil of the 3 aquorizems shows the same trend, but
they are different below 20 cm. The average bulk density of the 51 samples is 1.5g[cc the
lower limit is no less than 1.1g/cc and the highest is over 1.8g/cc. It is shown on Table
9.

4. The result of the porosity of the various layers of the representative soil profiles
is shown on Table 10. The average maximum is in the surface soils and the average min-
imum i1s in the sub—surface soils.

5. The distribution patterns of the free iron and free manganese of the three profiles
of aquorizems show the accumulation of these elements in the sub-surface soil by leaching
from surface soil as shown in Fig. 7 and Table 6.

6. The curves of the free iron and free manganese of the paddy lowland gley soils
and the Tsao—hu clay loam of the paddy lowland alluvial soils show the similar trend as

1. Serial No. (Q) 677
2. Senior Soil Technologist, Department Head of Agricultural Chemistry, Soil Specialist,

respectively, TARI, Taiwan, Republic of China,



234

the B horizon of the aquorizems as shown in Fig. 8 and 9. It is affected by the higher
content of the original clay particles. Based on the texture of the lazers respectively there
is not any illuviation or eluviation present. It is shown on Table 6.

7. The changing pattern of soil available silica and C. E. C. with the soil depth in a
given profile varies with different types of soil. Two of the three soil types of the aquori-
zems go down from surface to sub-soil as shown in Fig. 10. The curves of the 3 soil types
of paddy lowland gley soils are different from each other as shown in Fig. 11 but the
curves of the available silica of the surface soils of paddy lowland alluvial soils are nearly
alike as shown in Fig. 12.

8. From the pH patterns of the soil profiles, it is concluded. that there are 5 belon-
ging to B types, 3 to D types and 1 to C types as shown in Fig. 13, 14 and 15.

9. The variation of the average C/N ratio among the different soil types are very
small. However, the aquorizems shows greater differences base on the maximum and the
minimum as shown on Table 11. The variation of the average C/N ratio among the surf-
ace soils and the sub—soils are small, it is shown on Table 12.

10. The changing pattern of organic matter c ontent with ‘the soil depth in a given
profile varies with different types of soil. Aquorizems are "apparant as shown in Fig. 16.
Two of the three soil profiles of the paddy lowland gley soils have the same pattern as
shown in Fig. 17. The trend of the curves .above 40 cm of all the 3 types of the paddy
lowland alluvial soils look alike as shown in Fig. 18.

11. The result of the thermal gravitational analysis is shown on Table 13, X-ray
diffraction pattern is shown in Figures 19:1,19:2,19:3,20:1, 20:2 and 20: 3, it sho-
wn that there is some illite small amount of chloride and some illite~-montmorillonite
mixed lazers in Tsao—hu clay loam and a lot of chloride and illite is present in Nam-
kan-shui silty loam, especially in the bottom lazer of the profile.

12. The influence of various soil groups by rice planting is as following: a) It is
possible to developed aquorizems from the soils with fine or moderate texture. b) Ying-

pan clay is the typical sample of the aquorizem which has developed from gley soils.
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CHARACTERISTICS OF THE SLATE ALLUVIAL
SOILS IN CENTRAL TAIWAN ASSOCIATED
WITH THE GROWTH OF LOWLAND RICE

T. S. Lee Wang, H. K. Lee, C. F. Lin

SUMMARY

To evaluate soil characteristics of the slate alluvial soils in central Taiwan as related
to the growth and yield of rice, a greenhouse experiment was carried out simultaneously
with a field trail. Eight soils were selected from Cho Shui irrigation area, including both
new and old slate alluvial soils belong to six different soil series (This report includes only
the greenhouse experiment).

Two treatments (with and without fertilizer) with five replicates, a total of 80 pots
were arranged in eight rows in a completely randomized design in the greenhouse. The
fertilizers used in the first crop(April to August)were N, 100 ppm, P, 50 ppm, and K, 100ppm
as ammonium sulphate, calcium superphosphate and potassium chloride respectively. It
was the same in the second crop(August to December) except that of K was ondy 50 ppm.
4 The items analyzed in this experiment were soil properties, soil solution determination
and plant analysis in both the vegetative and reproductive phase of the rice plant. After
harvesting, the yield and yield components were recorded and the straw and grain were
analyzed.

Of the eight soils used in this experiment, the highest yielding soils were soils No.
4, 2, and 7. The lowest were soils No. 3, and 5. The difference was much wider in the
first than in the second crop.

A very significant negative correlation was found between grain yield and the pH values
and HCO;™ content in the soil solution in most of the sampling period.

The pH values of the eight soils used ranged from 6.2 to 7.8, some of them were
calcareous soil. Six weeks after transplanting, the pH values were between 6.2 and 7.3, a
difference of only 1 unit. Though pH per se generally is not regarded as an important
factor in affecting plant growth, it influences the nutrient content in the soil solution,
thus, affecting the growth and yield of the rice plant. It was found in this experiment
that the pH values in the soil solution were significantly correlated with the HCO,~, Ca2*
and Mgt content in the soil solution, but negatively correlated with the NH,+*, K+ and
Fe+ content in the soil solution.

By comparing the relation between nutrient content in plant tissue during the course of
plant growth and the related nutrients in the soil solution of the same period, it was found
that the K content in the rice plant was negatively correlated with the HCO,~ content
in  the soil solution. This shows that the HCO,~ content in the soil solution of some
of the soils in this experiment did reach the level to retard potassium uptake.

The phosphorus content in the rice plant was also found negatively correlated with
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the pH values of the soil solution. Phosphorus absorption was retarded in some of the

soils with higher pH values in this experiment. It is due to the fact that when pH values

is

above 7, the excess calcium may further hinder phosphorus absorption and utilization.

In conclusion, the low yield of some slate alluvial soils in central Taiwan may be

caused by the abnormally high concentrations of HCO;~, Ca®, and Mg* produced during

the course of rice growth.
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HHE AR R BREHZEAGERIER

BFMRRZAR
F R

EE FUESAAME B MR  BITENIRIF 2 H # B R REETEZ (Intercrossing)
s BREPALENEET  RERRAY  MEmEETFERTRTEEN - BHTE
FE AT & A AT B 2 Ok o TR & SRR AU BRTE RS T R B PR
BERAIGFRI -

Y B P 4 R (CBRTE RS B I H R AT » & HEARBATERRIR ISR PRI
B 0 7695.8~98.5% 2 [ » & SRR - BATERIG SR EIOR E11LH 21
o 75 7 {HEEHE b o BT A B 108,004~321, 537K » FEHRAIHRE T BURO0~
276 2R > BT HESE R EENEE TRTEREERME - T2FE -

—BE s HEBWNE  B3EE - FEMESERREECE 4 B ZEBRER
s FREH (R TTSRBUE S 2 U8 o Bff A5 PRER A > 7 (i 239530
s DL 2 A5 i B2 4 hn > SLBEUREI R [HIEEfC (Intervening generations)
r oo BEHEER R o FEGERECR -

HEEAEEEOA A RR LRI o BRI TRESERAE - FAERTHE
3,376,882 Z3HE » R AEFIEERS14. 541 (1964~1972) 9 o FSLHFAE2RH » HEH
BRI I 0 TS IR EE T » AR T B R B M IR 7 R PR L2 4755 o S bt —
BIT > RESE TS S— AR R T ETBEEX - BkE L E &SR EEATNE > 480
SEE

B ER s MEREMA DRI BREZEZ S REASER » SOURPOERRIE - IR
B SREE » RERE » WHBE 2T » RIEMER » DRI HEET - DR AEEREINER
HRPEEE 2 BT PR E R RN R -

Jones, Alfred F©® @¥HHERE » Rt~ EHEEEEEE2ER » ANEEALRCEARE
L ERTEFAS » WEIEHERTFHEEZRERN (Non-allelic genes interaction) LR AR
BEEE » i B E E IR R T RS R 2 RCR DRI R R RIERMEZEEE
% » B E M TR o AWZ0 2 B SRETH B E L P » & ERIEABRTEREREY
SRR PR 2 S R R RSB » DUHIARRIE & s H i E H B ES R AR -

HEBHHERE

xm%%ﬂm%@ﬁ%wﬁ%%%’ﬂﬂﬁﬁﬁﬁﬁﬁﬁ’ﬁﬁﬁﬁﬂ’ﬁﬂﬂﬁﬁ%ﬁ&%%
BATEHIZ R W6 » Bl (1) Violet Beauty, (2) Kiralangos, (3) Albuog, (4) Pili, (5)
Kiragan, (6) mJIIf8365% » (7) i3 28%% > (8) AWM (9) fLLRE > (10) KFHE
AW R R T e T B JE %2 » ZELLH R

1. ABR IR T HEOTOM
2. EEEEERBITHIERTERBRO IR
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(11) Zpsadyi » (12) €252, » (13) B105E > (14) 22563 > (15) ZRITHE > (16) BER
B () A2 (I8) fik4BE > (19) KER—YE > (20) 2> QD HIF > @)
Wils o (23) BT3B (0 BT/, (25) ALUK S (26 A @D EEME (28) 4T
BAF s (29) BISEEF s (30) Onolena (31) White star, (32) Centennial EFFH S
(Intercrossing) » HEBALRANB2MT F » 5 HEHBRABMET R A2 » LBAEE
SRR AFRABIRAREA A2 &R » SE BT iR (T S A AT
WA (FER—HERZA » HERIHEIEL, 000~1, 500 2 M » SEIEIFHELE » fELEgEA B
SR+ FER AR e B P A > DU I R i T AR 7
RIREHE » 1 FODTABATERBTE ROUET ICLSF 19729 » B 7 BRI (1~ 7 0
o 16 13 T RFTEET » AT 45 HE BRI S00RMT - MBI LR » DB T
SR TIHFIRR « WRRARS BIEAS F RAFRBR LS » RAEEE 2R > &
EATR8 AR - 2 (TH » SREMNH E24%  SERNEIE 1~ 7 # KRR R AL R
HIRGE - (TRE100% » HREE30AS » ERI0K o MALITEARR] > L HIIS0R - RIBHEEL
s WP EHRIE » AL TR —K o TS » %5 5 BITE SR TR SE0ETE  SUIRTE ~ AR
SRS o BAFCRCZ 547  AUBIBUE B IAL » LUICFISMAS BIfEEET 5T » DU 4 HE R T s 22
REEHE 5 WA ARG RERER > (FREED 0 o S0 B EA BIFHBRRD BIRDINT o

HEBRRENR

(=) & ABITERAS T B LR
S W EE R AR AR I % AR HE (RBRTER ~ BRTEM R BRI ISR BImM#E 1 -
# 1 HEeW e E A EE I RPITER B R E THEZ R

Table 1. The percentage of plants in flower and the number of seed in seven

succession generations of a randomly intermating sweet potato population.

!

9 JI 10 B ‘ 11 1 12 A
AT September October November December
N n |
Gener- | /¢ f | T H |k &P W T AL mlF AT WL B P B TH
ations .
11—20 | 20—30 | 1—10 | 11—20 | 21—31 | 1—10 | 11—20 | 21—30 | 1—10 | 11—20 2131
1 —_ 20 5.1 20.4 25.7 28.8 151 2.1 0.2 — —
2 I — 1.8 103 171 159 18.0 1835 13.0 5.5 1.7 0.9
|
3 ‘1 0.2 1.8 89 177 18.8 10.0 17.0 132 4.3 3.9 3.2
4 — 25 10.5 14.9 128 218 159 118 9.5 0.6 0.3
5 — 1.0 33 71 226 181 34.1 13.8 13 0.7 0.2
6 — 0.5 38 19.4 178 154 | 154 188 6.5 3.7 16
7 5.2 5.1 10.2 116 136 239 19.7 58 22 17 0.6
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- | i
1 ] Do e e ) T cr = 1 ST 1 e
DI OTE B BOE R DH TE MR B A T o e | BERTHETH
£ B0 TEUATY o TRUEC o (R B M % E B GD
) Bo)) #r 4] | Percentage of 3 Percent of Total seed Average
Generations | plants in non-flow- production number of
I 1-10 11—20 flower | ering plants seeds per plant
) |
] i
1 il — 98.5 | 15 156,846 199
2 03 | — 955 : 35 321,537 276
3 0.5 0.5 98.7 | 33 159,258 122
4 0.2 0.1 96.4 3.6 | 240,400 205
5 02 — 976 | 2.4 108,004 9
6 o — 958 | 42 230815 185
7 03 o1 %0 @ | 18800 156
| i

B ERFEERE Y » WA AR RE M & S R EBRTER R HER T - 7 MERHR
1E7) BTER SRS 5 BT » 7295.8%~98.5% 2 M » RBATERE S HE ki E 45 2R 991%
15 > 761.5% ~4.2% 2 [ o &t ArhBRTERTIGSE IO A F|11H 2/ » 2 17108 LA~113TF
£ BATERR B AR 97 . 8% » FLBATEMIE 9 A TAIEI2H kA 5 o 2 QR 7 i {C/E10H L=
1108 T Ay 2 B TE R B R 0 5 11589, 8% » 85.69 » 86.8% 2 96.6% » 87.6% 1.84.8% » JLBATE
HE 9 ARAE 1 AhmZE o 767 Mg b o ST HEE 75108,004~321, 537K 2 [ » 54k
I T R 90~276%7 o fy LSRG Ll 2 » FTANTE R IS AR IRIRIRIET » & HECBATEIORIE
s BEITEIM S —3 o W H SRR RS » NRAETBTERGEMEMRFFE - #8 Martin
Jones ® i FEEEBF LT R LR &I H #ERAE 6 (S RBATER BB MAER » FiK
BETEVESCE R T A B IR IR I - LSRR BT eI B » ST EAE TBRTE RS T 2ME »
HEERTEERRIIFE LR » KEUER -

(=) & EEi Rk 2 B R R T EE R

LW S BT A 2 8 A A RS 7 U BUIRE ~ WIEE -~ BRI E R IR

A2 SR TS LER An@ 1 > 2 ~ 3K 4 o

120
A
iy 1. HEEREAME 2 AT
oAl - HTHRBEEZHES o WIRER
i R — - 2 i 2SR 0.04—2.4=2.36 » (A

50,550 » FEilE L 0.3684 ;5 S 4 2
KA 0.04—2.25=2.21 > FHfHE0.624
Generation 4. ) RIERER0.4286 5 55 7 UEHRTR0.04
B7 oK —o— — —2.60=2.56 » Z-HfEF 0.551 » fRuEHE
7. %0.4221 -

Fig. 1. Frequency distribution of
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B 2. HEGEMARCEEE 2 ~ 54
BT HARIERZ FES o R
HE 2 A 0.02—2.3=2.28 s £
HEF0.604 > IZHEREEE 0.4223; 554
-2 88 50.02—2.65=2.63 » ~¥5{H
50.724 > EHERGE R 0.4332; &5 7 {H{L
1 50.02—2.54==2.52 » F¥5fH 0.605
s RHEREZE/50.6314 ©

Fig. 2. Frequency distribution
of stem and leave wt. for generations
2~4and 7 of a randomly intermating
sweet potato population.

B 3. HEElaiEmL2 54
R 7 HREEMRSE RS -
ESRIRIGESE 2 R 2 88 £50.01-0.77
=0.76 > FIHHEE 0.151 » FiEERs
0.1063 ; 5 4 #:{CAIRE 0.02—1.14=
1.12 > FI5EF 0.182 » (HEpEs
0.1466 ; 25 7 B 0.02—1.48=
1.46 » ZFigfEf 0.169 » [EHEjEs
0.1378 -

Fig. 3. Frequency distribution of
average wt. per root for generations
2> 4-and 7 of a randomly intermating
sweet potato population.
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Fig. 4. Frequency distribution of number of roots for generations 2+4 and 7 of a

randomly intermating sweet potato population.

BB 1~ 282 o WS 4 HEAR S 7 fEAMURE R BIEBERE S iz #BEE (Dispersion) 1
AR 2 OB RE » Hihih RILEOR » 0 Mg s o i 3 ~ 4 W2 > T EBUIE R
HRLEIRE 57 4 QKSR 7 o BHBE 7 i 5 B BE IR ELAR 2 2 B BEE K » i LIRS R ILECZ »
TTANEE AR > RN 2 SRS 0 — AR BRI (ORI R BLA 8z 5

S A BRI & B AR AR INE » REEE - FEMROERARER

ZRGEERLE  FIRINE2 -
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LAAR TRy (RSB o R 5 ARSI » AR E ~ 338 ~ 1R (AR B ORI (B B R 2
B2 £ RIET » AR—3 o RO TR AR » IRERRR AR E@EE AT HELRRE
BE > REARTEMIYE » ZHAMTHEZRBEE  KEHABMATEEE  MIRERIR
EHAERETHEERETEY  EEHELRMTHEEZRBEREE » MEREMRHEL AR
THELRBEE o FMAFASIHER IR E - EEERIMRARA AT SEERYBEEE

RS E AT E A R BIY o B2 ZRIER » SRR ER R ERGEE

PR EREEY » EREE N AR R B TREE o fubk T o » AL, & b8 315 T 1S

R PRI » HER B LR IR » RES AR FE D -

BRE AT A KBRS %8 53 ~ 4 > 5~ 6 IR ERATEE > 5
B> 2R TIHREFEEM0% » 3 NEE 1~ 2 RE 7T HRBEEE > 8% » ME4 R
6 HEfCHEEE 1~ 2 A 7 HEUSBHE I IN13% o PLIARS FEL Jones [T BHAUH FEBac B+ 6
R OR B ML 2 B LR AT 5 A~ - HEEZRHTHRY » 5 4 HHULE 6 (R
BUEIEMI2% > 85 7 H#:(C ~ 55 5 R EE 2 (U DI BEAE - 38 IN18% © 20% ~ 5.20% » &5 4 i
REREE 3R ~ 28 3 HEARIRAT 6 MR AS 6 bR ~ 88 7 bR ~ 28 5 bR~ 58 2 HEARERAE 1 HER 2RI
FIGRTEE o BERFEHEZHEETISEIL » 58 4 R 55 IR 6 HRISILE 1 R 2 R
BAEIEM20% 53 ~ 4 ~ 5~ 6 R 7 HRZMERSTEE o MR EEGEETH%RIL 5 3 Ut
7 4 TRBEEIR NI » L8 6 ~ 7 K 2 R DIRBE R IN14% ~ 14% R 25% > i 5 tHREHE 1 &
2R BEIE INIS% ~169 » STt (CIRET 1 R AE 2 (CBE R An13% » 4 3 I {UHE 5 LR
45 6 RTHRZHAERSTEE o ERTL » w0 H e s BB & iR E
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EHARZ T HHEBIEK -

o fy Bt R RS R T RBE RIS o R 3 ~ 4 0 5~ 6 R TR
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STUDIES ON THE VARIATION AND MEAN
PERFORMANCE IN SUCCESSIVE GENERATIONS
OF A RANDOMLY INTERMATING POPULATION

OF SWEET POTATOES!

Liang Li2
Summary

Thirty-two sweet potato(Ipomoea batatas(L.)Lam.)parents selected from wide sources
of unrelated materials and good flowering season were intercrossed at Chiayi Agricultural
Experiment Station in 1965. The resulting seed from each parent were bulked in same
numbers to generate a randomly intermating sweet potato population for use in the
development of improved breeding procedures, The data obtained from the seven successive
generations of random intermating were used to observe for flowering and seed setting
characteristics and estimates of the mean level performance and the extent of variation.

Both flowering and seed setting were more profuse in each of seven successive gener—
ations of open pollination. The rate of flowering plants of seven successive generations
was 95.8% to 98.5%. A flowering peak occurred in October to November when 84.8% to
97.8% of the plants bloomed. The total seed production of the seven generations of open-
pollination varied from 108,004 to 321,537 seeds. The average number of seeds per plant
ranged from 90 to 276 seeds. Based on this observation, it appeared that the procedures for
the random intermating sweet potato population was not affected by the flowering and
fertility problems.

In general, data in Fig. 1 to 4 indicate that there were a trend toward increase for the
variability with change the generations of random intercrossing. The combined data show
that a marked increase in mean performance obtained for the intervening generations as
compared with the early and late generations. The results indicated that the selection for
desirable characteristics imposed on the intervening generations of random intermating

were apparently effective.

This study was supported in part by a research grant from the Chung Cheng Science and
Technical Research Foundation.
1. Research report serial No. (Q) 676
2. Agronomist and concurrently the Director of the Chiayi Agricultural Experiment Station, Taiwan
Agricultural Research Institute, R. O. C.
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REHERAE

AR & BRI PR TR L~ 20 © BUBIE T S ERAEH 2 RN > B AR
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Fig. 1, Plant weight and nutrient uptake. at successive stages of growth (Cellery)
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e (BFRB) S4tonfha RYBIREFAEE » ERRES WILFSBINETL - m%ﬁﬁﬁ%ﬁﬁ%@ﬁ%
60K AR » NRIBIE - L RIFFHIRIE o CORDNR T Ik 4 REWHEN - BB Z B o
F B P URAFH R RK » 1R » BEE o IR AR R ERA EH N A RSS2
BIERK » IRZ » BREUE o
2. MIEAER ERE S
(A) BIRK © EHTFTHE AT 2 R EMA 1 ton/ha AERBAYUIELIETEE (418E45R
35%) o B A HTRSR » AR SRR I i B B G T E B IR AR » kR 7T

Al =% e
R1 FRBERZERERAR

(RBEB1EA4f ~ FilE)
Table 1. Yield response of cellery to liming and nutrient contents.

| |
|

Do B OBEE) | 4 5 pH

DR SR (%) #

womoom ! | B
| (ton/ha) f(;@ma@—fmm; N P K Ca Mg Fe
| i

bRl T
! _

HIERYG 1 ton/ha | 33.8, 6.65 4.01 0.44 2.02 2.00 0.43 0.031

%
|
|
| 1
; i i
| | ’
|
|

%} g* ! 370 520, 3.85 0.42 2.20 1.80 0.46 0.050

O

FIEFA 1 ton/ha | 255 567 458 033 296 253 069 —
# figx 3 189 470 473 035 303 222 065 —

| |
ERER AL AR BRI REEA R EER o X ERMRIERIEE o
R (dry weight basis)

(B) =Tk 2. TR FEE RN MRIRAY S IEEE - (HEBC A EE iR B SRR
FLAAT SRR > Wites) o ieh 2R R R 2 R & EIOREIEI & 2 0 bR
o TR (K.O) AN MR &£ 225 K150 keglha o ZNEEIC 2 i A& RILL P,O; 90 kg/ha

B
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#2. FRUHZERIHEREREE
(REOVFA R TE) *

" Table 2. Yield response of cellery to NPK fertilizers and nutrient uptake

[ N A | N, Nz - N Ny K% K Py P,

Hﬂﬂ}%ﬁﬁ Bk 75 150 225 300 75 150 90 180
(kg/ha) ,

TEREY R ok 53.9 553 60.9 573 536 60.9 60.9 58.2
(ton/ha)

T R S Sy R g ok 34.4 3.88 422 4.46 241 2.80 044 - 042

T4 NO3-N & B0 0,49 0.89 111 1.22

ek k & (kg/ha) 112 129 155 154 93 123 37 33

*R-hPEE @ SIiCL, PHS9 » HEH1.7% » Hikik P05 I K;O #4184 [1160kg/ha.
BAEIRER B MR R &L N, POs, K:O455 » (HIEHBERE HEAELN, P, KRR e Ni~Nefg
Efcjm P,0s, K,0 %9072150 kg/ha o K3 % Ki B} N,P2Os 4225590 kg/ha o P1 & Py B
N, KO £225 % 150 kg/ha o N~ P~ K &Hi AR ~ EBHEEFS LRI o BRI 2 228 DR KA fLsh
2 S EHEIERR o B 3 2R R LAMMA S ZRIFBIEIEA - LARBEARESAY 1 ton/hae
el NI E(8.4m? > 4 ERERHHTE @ > LSD 5%=3.30, 1%=4.40.

el RS SR 5 (dry weight basis)
I +#E

LARRERS RKEE
B 43 tonJha RYBIZE » HEARERESWRGORINTE o BT RIVEERES K
TEB SR » (LH020FK H BUINSE » AABAASINHEN o SOERIEBIG A B » N EREMERIA
A
AREERRB I ETSRS » RIS o BIFA 4 WRBEE @ BB RIS ER AR
EE o BRE MESEEERERREER N PO, » K;O0% £ 250~350 ~ 80 » 80~160kg/ha
o BRI HIB N BIRA R 2 BIARE K o
2. WEKEREREE ,
HESTIEMEZ —pmT (3. o HERERGE 240 kelha » WACE IR OB fIHEIR
BAER o '
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Plant dry wt. Nutrient uptake
(ton/ha) (kg/ha)
7.b i 210 ¢ - N
180
50 P 150
Head 120
30T 90
60
i0r Outer leaves 30

w—® Stem
0 20 40 60 80 100

Days after transplanting (Date : Nov. 30)

2. HEZARRESREGE (ILAS0EBE » #rit)

Fig. 2, Plant weight and nutrient uptake at successive stages of growth. (Cé.bbage)

K3 HEZRIEMEREREGE
(RBIBLE » 1)

Table 3. Yield response of cabbage to nitrogen and the uptake.

B | i bl N Nz Ns
HEIE R (BEiEton/ha) #* 51.0 59.1 58.8
ZiEEE M E (kg/ha) Wk 7,040 8,151 8,098
AREHE (%) HE 256 285 279

S 3.09 2.86 3.18
TEEREE (%) B3 0.11 0.17 0.20
e 024 0.25 030
HARGME (kg/ba) 109 24 242

*RAME @ SL, pH 49 » HEEH2.3% ©
NN N3 #{{EN180, 240, 300Kg/ha « L& N9O Kg/ha » HEFM S ZXR BB itk 15,3045
FHiH o P2Os Tt K20 £#}807.160 Kg/ha o P22 R K2R RIFEE » HErh BKNBHEBIS KRS
A o B PR SRABBRARSS L@ AL -
R/ DB TG 12.6m? 0 4 EELGHTE O .
AR ROLEE » (B EUSRERR ©
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I X&x

1L B3
AR GEEETE) 23 tonfha (AR MEEERRILE: 5 tonfha) AYBISE KRS » AR R
SR B M

Dry wt. (ton/ha)

50 p
Nutrient uptake

40 (kg/ha)

120
30 T
20 P 80
1.0 40

Sheath+ Stem

0 26 40 6-0 8.0 160 léO 1:10
Days after planting (Date : Nov. 5)
B3, KgE kRS AR (LA 5 FRAL > LRI

Fig. 3, Plant weight and nutrient uptake at successive stages of growth (Garlic) .

a3 W R OGR 2 A R R W AR IR (1L 5 B - Al (BIBER 1602
110 KD g » M GRERBRERT—E M) SR o 2L PP HILUTE H FIZEsRRs s B 2 8 fn
B AH RIS IR E 2 ML < AFRER MERZ Y ERININD » ErRake s
FTRAEZ— Kb (R A RIEESR TS o (RN ERBR AT RS R AR T AR 0L » i 9iEmg) o

HRERARA AR TR S » SSRBHEE - K,O > N » CaO » P,O; & MgO Wit & 4 5 120
~ 100 ~ 60 ~ 405 20kg[ha o
2 IR E R A

KERE BRI~ T CHHERT A AR RN » dcfens)

SINPS: =t EPT

(BRI » RB614)
Table 4, Yield response of garlic to NPK and nutrient uptake.

B m R N N, Ny N

| 197 237 263

019 026 024

;
i i Po P1 Pz ; Ko K1 I{z
IEEHEE & (Kg/ha) # | 90 180 270 360 | 0 60 120 | 0 90 180
- : o I -

fESEN B (ton/ha) ek 225 243 284 286 ! 234 243 246 | 240 243 246

BERURLEE (%) ¥ 135 138 151 171
J |
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! I

TR (%) #% 178 162 169  1.89 \ 029 030 028 ‘ 117 153 137
| ‘ |
BT (ke/ha) “ 61 79 % 110 22, 3¢ 3 89 14 15

o

459,27 54.2kg/ha o

12.71% » ik P20s K0

i )SL» pH7.8 > H

i

ok AL B B TR A L N Py05 0 KO J257h 0 (i) Wkish & ekl 4 L NPK #55 » Ni~Ny

L5 P0s s K0 #6090 kg/ha o Po~Py &HIFHN » K20 £180E90 Kg/ha o Ko~Ka &35
i N P;Os %180%60 kg/ha o N~ P~ K ZH AR ~ A0 R VAT » ZnPikas s & SULRMAE Fik
R o fi R~ SIS ERERR20 ~ 300 400CUEAT ©

st LT 10m? o [ERCTENTY © .

sk el (dry weight basis) o

E

RECRL G PR SRR A o B - SIOTRREE o LR 2 EER AR IOHREEF R
Ry W R 270kg ha o (AWM IME R 100kg/ha (24 » WTRRGFZ RS RKE
LI PR AR o SRR BER R R IR AR R RE T 1 -

Tl
T S

V. s
L AR T e oy S

kg/ha (Nutrient uptake)

250
4 K,0
Dry wt. (ton/ha)
i 200
e
B
4.9 Shoot ;’E
+tuber ’/
p -
i 30 1
3.0 )
00y
20 b N
¥ tuber
10 b 50 g CaO(MgO)
aSeed - P
{_amggr #05/5 205
55 ‘,r‘”:’m’
ﬁé&ﬁ .(u»"’cw
0 190 .mm%m&«»r“‘ 2 4] A )
0 20 40 80 83 iG6 120

Days after Planting

. AREEA TR RS

B (EE3 AI16H - 5

ViR 2 1972)

Fig. 4, Plant weight and nutrient uptake at suecessive stages of growth (Ginger)
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B 44tonfha MBIEE » AR B ESRAGEEINEL. o dmERAERERE (3 A10R
Y 40T MR R AR A RIR > Sk REE  MAERMBWEAA RS (AR o BB
%407 75 1105 By i He 1 B 2 SESE RS A R T 3 1 O Y BRI 30 o
fa s R S E M SRR R T RS M R R IE LI SR (B5.) o AR
B AL » Rk o SRR AR K o /R B AR EERY AR CIE AR CIE6 D
o AT ELAR BB AR T AR A o HoAm B FAEREAY KN R EER

Bl R

600

anu/s) N\

[\
(=3
=4

800 p

J= N A 1
50 100 150 200
BEER 3/ (g/hilD

BER/DNEEREZRG ik

1972)

&6 .

plE 4 7R 4 SR AR RIR S - RRZ  PIRBIOE o LHEWINZLE - TR

o} .
ik .
E=N
= »
5 36 } - .:. 4
~ 4 ’
P P )
o 0%
g AL
=82 o .
‘e at
° .
. L]
% % e
2% P
(1] Y
et Ce Soacing { © B0cmx 15em
° * pacmg{ + 60cm x 30cm
8 10 12 14 13
wHEE (B kg/86 m?
5. 4 BB A B B T A B 2 B
(Frigg » 1972)
2. MERREREHREEE
WK B 3

10% 74 o ARk R 44 ton/hafyB %2 EK,0 » N » CaOR P05 Wi % 75

260 » 90 ~ 40530 kg/ha » JLHEARAIER IS (355.) © BAWAREER® » = ER 2
TR B N 50~100 » P,0;150~200 » K;0200~250 kg/ha » 7] F = B Fr PRE 2 BB o

%5, LEHSERLH

(e EIEE®
Table 5, Yield response of ginger to NPK fertilizers. (Index)
4 Ak e o . e H
s ﬂ‘hl ES Bl # oy 1t K ;
i “ i = B
g | 1970 | 1971 1970 1971 | 1970 1971 !
T B B | |
~ l i
= W OHFE Im lOOi 100 100 100 100! 100 100
| H
| ! |
4 " 572 ' 95 81 9 100 88 94 91
T S l 90 86 90 97 85 82 83
w W | 87 78 76 82 7 63 77
| ; i

SR A BB @ o
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AR A ETER S R0 N6 o

6. BUHSER BB RERETE
(REOLE » FIMRHIHD) 3¢
Table 6. Yield response of ginger to NPK and nutrient uptake.

oA gt [&2) i No N1 N2 N P Ps P3 K Ks K3
Hb s i e i 0 80 160 240 100 200 300 100 200 300
| ]
B E (ton/ha) *¥E 347 356 392 348 351 392 33| 336 392 383
TR S A B () Rk 266 286 3.03 284 040 043 043 638 713 8.8
B AHRNO—Ny &4 (%) #% | 038 062 053 058 — — = — — —
fERPEZEm N E (Kg/ha) 68 71 84 12 22 25 25| 199 228 265
| |
! |

H

#5 E @ pH5.A > FHEEL.T% » P05 ¥ K0 41105 200kg/ha o
R I PR B R & L) N~ PpOs » KO 375 (A sp 2 SR S HAS A AN ~ P KRR
No~N3& i #55P20s » K,04% 200Kg/ha o Pi~P3 £ EHHEN » K,04160%200kg/ha o K1~K3 %[
N PyOs 41607 200 kg/ha o ZEFH A& i AR FE ~ R TATETASS LA LGN o BIEEES 2 EEAN - RFE
TEALERAN G 4 KVEBIERA ©
sekdy NE R 10.8m?  REETHEFETE
Folek e HERS (dry weight basis) o

2) o

s -
AR AR e IE R T e e B
SESME N ~ AR - THE %ﬁ@’i’

L F I B

s G FIBIABR S L ~ BT~ B

‘<ﬁ7‘t i)y o EEIETRECHIL ©
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1 =

BRI HH -~ K55 AEZ RS RICB R IGIRKIE » 55N T :
1. RS B E R WA B AR o

ERBME (Kg/ha)

= i fnelcE I R e

(ton/ha> N P205 KzO CaO MgO
FooOE 54 130 30 80 90 25
H 43 210 40 120 200 30
K 23 100 40 120 60 20
4 # 44 90 30 260 40 40

2. FETHEH & EERES SR RETES o $12R2 » B o JLHEInE0E AR AR Tgn
WK s BN o SUBRIE IE I MB IR 2RI K o F3 0 R AS R » FrZERH B 2 = TSR A A
N s P,O; » K,O £75225 » 90 » 150kg/ha fi1 250~350 » 80 » 80~160kg/ha > wJ B s #e e B pi sk
TRIEEAEE R A o

3. REM& @IS 2K RIS » § RS o SLIEMR R0 RN UK © 3R A
HiERBRAS R » HRAEEE BN » P,O; » K,O %100~200 » 30~60% 50~100 kg/ha o

4. A BHAEERERGTI RS » BRZ » SR o BIRKIERDESIER LK © 54
E AR SR » 3L N » PO, » KO JitahE 8 B % 5 50~100 » 150~200 » 200~250 kg/ha » 7 R H
Bt s B TR IR AR () K B 5 o

5. & REEN 2L R WIRKGSB AN A S & & o

2 £ x ™

1. ZEF 0 1968 WRETERMARE T B LAYIER o B E17 (2)

2. EBEDUNBME A +—SLEIENERE (BEZEERG o BEMS  FEE - T B es
FERERE -

3. Su, N. R. 1972, The Fertility Status of Taiwan Soils. Technical Bulletin No. 8, Food & Fertilizer

Technology Center.
4. EBHEBUFEKE » T+HAREATE LR MR RE o

A STUDY ON NUTRIENT UPTAKE AND
FERTILIZER RESPONSE OF VEGETABLES

1. Celery, Cabbage, Garlic and Ginger

Shen Lian
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Summary

Field experiments were conducted respectively on celery, cabbage, garlic and ginger,
and the nutrient uptakes as well as the fertilizer responses were studied.

1. The amounts of major inorganic nutrients absorbed per crop by the four vegetables
are respectively as follows ;

Fresh yield Nutrient uptake per crop (kg/ha)
Crops - —
(ton/ha) N P;0s K0 Ca0 MgO
Celery 54 130 30 80 90 25
Cabbage 43 210 40 120 200 30
Garlic 23 100 40 120 60 20
Ginger 44 90 30 260 40 40

2. Among the major inorganic nutrients, celery and cabbage absorb nitrogen and calcium
the most, potassium the next, and phosphorus the least. The fertilizer responses also
follow in similar order, and liming is particularly effective in acid soils. The optimum rates
of N, P,O; and K,O for celery and cabbage are 225, 90, 150 and 250-350, 80, 80-160
kg/ha, respectively, which are quite agreeable with the nutrient uptake character.

3. Among the major inorganic ‘nutrients, garlic absorb potassium and nitrogen more,
and calcium and phosphorus less. The fertilizer response is greater in nitrogen than in
others. The optimum rates of N, P,O; and K,O are 100-200, 30-60 and 50-100 kgfha
respectively.

4, Among the major inorganic nutrients "ginger absorb potassium the most, nitrogen
the next, and calcium and phosphorus the least The crop response to potassium is also the

greatest. The rates of fertilizers recommended are 50-100, 150-200 and 200-250 kg/ha for
N, P,O; and K,O respectively, which is also quite corresponding to the nutrient uptake
character.

5. The growth and nutrient uptake processes of the four vegetables are shown diagram-
matically.
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AR PG AR N 2B R R R R

qm

wOR H F &R’

WE P56 A3t R E 7 40 E BB, [ M SAARINIL AR » K855 2R ok BR

7 FTARERG R » B AILA 2 Kapoho, Sunrise Bl Ay = [l 2 LR 0 LB © ATTZE LA
=R R X Al S HE RN ERIN 2 AR -
RREE A+ A BIA R > 44 (HELFL/\_@HJH— I > EHE— > ZHREE (& 2° 8 4°0)
SRR RIREE - 7B TE 7RIS > S E P T » fbE R o BRER
BE > BATESRAS B 2 K o XE +— Ay i ERE= HFM@UU\HU » G H E20°C
PR » 25 Kapoho i\ fiFT 7 2 T2 » A 14EE (Sex Change) H5# » 1i£96% 5 R
HEGBIEEIN T > BPITEERGRREI60~237F » 7ERINAIRTR132~146 1 5 MR TE
ZHEEE > FERRIRIEY 15~17° (Brix) » RN 9~11° (Brix) - E_%\"[fi FM % HE
M (Freckles) » Jpyrh &M (Lump) » WWEES » LRI EN o SEATTIAEL -
KB R AR I 4 3 22 S D TR o T S i il > 9 RS fmﬂ PR R
Sz MIETREZER » TNRA 2 —

AP9eN] Kapoho, SunrisefitA; §2sth » JLA— A (F) ZHILR : OWBEKBRERE

> QRAEEEITEBEE » ORAESKER 2 RERE KREERLER » B—R T
ZRABKERWR 85

<

51

it

A (Carica Papaya L.) FEVERES » 7 8ERATERR AL - ERHRR - Tfféf‘d‘l‘i (Florida)
SETDEAMVEMIIE > & MIRBERFIE o 3R 1&1711’4/1‘ W o ZTEEIRARINBER IR o (R RERME - R
KONERTAIR S RS » BUSRIR S R IAR » 2 8ok e 2 384 A o D JRGRE R M IR 2 R -
VEEERIR » E S o WRMB Rk - 19673 rp 3 R B 5 22 B B R E LA SN TR
S 5 OHER  WHEISEEHCMERE (A RENEE » BRI  BUIET AR
B o MEREPEASAARIN » BRIES » IfeE E o SBMER > MERMTE » [HEER - AW
R E R o SRINE RS R R SMTHER » RERBEA SRR REEZ
PrimAE o

MEERE

H EBER S E 2 AR A f3E © 7515, 7516, Goudatina, 63—22, 64—3, 65—5, 65—44, Sunrise,
Kapoho, Line 10, A; ({EZHHEJEEREH) 1154 o Jtrp L Sunrise, Kapoho £ Aj Z/f: RHl
FERBUBIETR » BERPIE L U 1

PIEZMRER196TSER A » e 5538 B BR 0 DT IR AR » A0 A RBIA R BLTESE - B Pskits s
P (flower type) I » HIykchM » S HIEHIE MR (Hermaphrodite) » BEfFFIFE » 5 19684
FF 0 BWBATE » FERVE FIABITEAGR ~ RIS (sex change) %1 o

™
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itz Kapoho I Ay &fikE » 1419684 » ghItrb i RIDIER# » BITEZ » FHEMT » 1t
19684 H ¥l 5 Sunrise ARy 197047 7L 7 IR{S E 20T FR A8 o ShWARHANS » SR IH S L R S R
BIEE S » (PR o

Sunrise, Kapoho f A; Z@EFTHERIEZ A/ Bk > &K% > HEIER » A& FHE
Sunrise ZGRERA EREERS » TRIGE » BIREZHPURESE 5 Kapoho ZEhImShibiEi L
FOBREER » MG R » RIS MEE 2SR REES » BHEN; Ay 2HEKESEE » B
P KR SRR R o BEEERTS » HUMR SR - RS o BSRUE Sunrise P
ARERS > L Kapoho Z I REALEE » BB/ H DT » T9R19704 » [ Sunrise, Kapoho
PRI As BITHERS » FTEHAC R B IAT & O M IR I B 2 BT

RS

(=) EBREHERAREAMERE R VS §ERHS e 1L AR A s
FRTRAEER » BB R 2 IR TS5 o T — kBRI » (B — P AR S S
PAERAIABIER - BUUE - RISHNRTLE kS BIEHEIES  J0hL), Sunrise, Kapoho
B Ay 2 A AR TEN » (L OV R =0 2 T 7 FE IS 5 o

(Z) SESRRHEEENERLTEN IR T B8 Wl R NS AR T » B

r A o IR 2 TES > B RBIE R FIETE » NHESEIORE 5 TEE & BUESE B/ 506 » S0 76
TRBUE S RERERBIER o A~ AR » B D TES B R e 2 28 o UL »
TER B » TEfE & AR AR TR » FREE 2R » HET BRI RIS M A 65
s MRS 2RI R MR R METE R « LR 2RI > BN R » EEHREERRS By

infErp > DIEMNG 2 Guinea — R RBEE 5 BRI » —IGWIER o RZ » MtEEkE
RIRIAR T o2 TESF » RIE A S R 2 e o JLI IR R 200 » TERRCk > TERES
SRR AR TN - BT BT RME » THEARREE X » S EORD 2% 5 SREYS > {tlxEa
R G TEMETA7E 5 SR L NT B » BT HERZIEMTIT B2 0 RS » EORERE
SIS » BSE R0 S G » MERL B RN » BR—NTFF » #2820 F (Carpellody)
o JUMESEI A 2 MIETERT RS Z R E » LR S AR > SR ORNEZRBPRE » MEMEZTE
PR EEAEIE » HRAWERTERRHE AL, » (LSRTHEE - EREBEEF 2T > 1
HHES 2R SMTES « BAVIENE » ERRETRABEEST » MMk b2 TEE - F
90~100% A MM RIS » FEREBFET (RE1) - ZH5— - SAREME » HRHES
ZBE B SAMBAZIE  TEEWERIMAETEY » BATER » FERIRTE » BB BIHEE R 2 2
e

% 1. BRFEAMEZERERISCZIEEFEAEER - BERR
IERWR (ERLOMEESD B4
Numbers of pentandria, Carpellodic and normal fruits produced from the flowers
differentiated during the cold season

oo Rk b ok . NS IERE GERLI0S) REEH
HOE M EEL N Tf,{é oL R M No. of normal fraits Total
No. of plants [No. of pentandria fruits |No. of carpellodic fruits (ils with 108) of fruits
19 74 189 11 274
% — 27 69 4 100

AHEZ TG REEEHI RO » B -
LABRRERATEANONK » 2. EEERERRIERRENR ) THRERE -
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FRME > BT ABREE  RIERWRE - RIVEREEZRE - BTERD » BREERTLERE
 FR R MEREE » U AIRTES A e > ITRERE A BT » SEm BEE - SRR
Z BB RRAE  AER—B o X1.I0R  SBIIIEE 214080 > RHEERBE2T% » WY
BEAG 69% » TR EHANGE 4%  BUERRRREERET  BERPERALNRE 24E  BAER
P o

EEFBHANERET 2 PE  FEVE - ERBIBEZRE - ARTERERH - HF 4
~ 5@ IFSBIERITEE & AT 7 ~ 8 (A » AL (R#E2.D -

% 2. ORI AER A BRAE 57 £ B IR BT 4 H IR

No. of days for the fruits to mature since the flowers open in different seasons.

{
G| 3 IR§ W’ 72 i # oy R OB R OR OB
Blooming season f Harvest season Av. no. of (tigy;i?;rethe fruits

!

April, 1968 | Sept.—Oct. 1968 160

May, 1968 | Sept.—Oct. 1968 133

June, 1968 Oct. —Nov. 1968 132

July , 1968 Nov.—Dec. 1968 146

Aug., 1968 Dec. 1968—Jan. 1969 144

Nov., 1968 June —July 1969 237

Dec., 1968 June —Aug. 1969 220

Jan. , 1969 July —Aug.1969 203

=2 BT L ANZEM B BITEE o EEEERE 0 T8 1600 > B AEARMIEE£16~28R
s BUmA LN T SE s W RE S YETHERTR S RAET s BAEAAMEE  ARHE
ok > FHITEE102~ 146 » BREARERE 2 AR DEMZTE  HRRZEE » AiGE
BESEYAE  BEZEE » TUER - #2.+— 7 ~ + ARAF—FHTER » REGERZH
WA 1237 220~ 203 » A A EA R ARMMATES » ERAEEIMHEAS : 91~105H » T4~
88H ~ 59~T1H o RERMIZLE » HIRD % » BUFRERBTER D » LERVERDH
s R RATEZ BB o« FUBAPTI BT » BB RREERR T PIAE LB BRAL »
ERESEGZRY » WE ARG  RREVEEAMEE » BIAER « BERTRIE
BPEE  EHEE] -

ERERRERERNEFRERZET » MPERIMRERARZIEE » M3R3.01R
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& 3 HERGRRIUR BN E R R b B

Sugar contents (Brix) of the fruits of Hawaiian papaya, matured in different seasons.

W 1
Varieties
Ty pEps . AjsXSunrise Kapoho X A,
Brix in av. As Sunrise ; (Fo apoFS ?
\\
BB T —
mature season R
| _ .
June, 1973 — — 16.0 —_
July , 1973 16.5 — 187 —
Aug., 1973 — 185 — —_
Sept., 1973 E — i 158 16.3 15.0
i |
Oct. , 1973 16.1 153 159 158
Nov., 1973 153 14.5 155 15.0
Dec. 1973 14.3 141 158 151
i
Jan. 1974 g 9.9 — 105 108
Feb. 1974 105 11.0 106 10.0
Mar, 1974 115 —_ 113 —
April, 1974 10.8 — 111 —
|
|
g K B % 40 | 30 36 37
% of diminution of Brix !

FI.FR  HERETFZAUNMBIRZARILARE » FHEEAHER14.1~16. 58 » R%kEE S B
RE—-REMEARRE  MEERERD - EaiER 9.9~11.5F » AREEEER - BWALRE
TR ZREE » BHMELIER » BREE - :

EWRRBIAN » SFRBAE - HARRE T AT EFHIEEREENRILE » RERE
HtEHAER » TEFZEL » REZBEFRATMEZ S - BEERNE » FRESE FASREN
AREE » REW S » EMEHTFIRE  ERRRE AR » RS ETFIRE » T
REMER 2 2 U EE TS B A o

() BEREHERE Kapoho WEAMMETES 2 EEFE HEE: Kapoho WEANZ
FRYERERE » JUIESF 2 1R85 @050 » ERUIR - MREERR S MAUGE - ERRBRTERAE
Mt (R4 » BEFIHHEREE -
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7 4. Kapoho BRI 2 MMM AE R RREPIE M BLZ IE# TR (R10
HEAE) BRMSEIETY (SN0 BEA (REIEARHHENE)

Nos. of normal flowers and sex changed flowers of Kapoho hermaphrodite plants,

emerged at different blooming seasons at Chia-yi.

E H 4 # (Percentage)
:¥,A

BT me MW W e B | M ost T K
|

Blooming seasons | No. of normal |No. of sex changed | ¥ %  J | bt
flowers flowers normal flowers sex changed
1 flowers
Nov., 1967 24 ’ 6 80.0 200
Dec., 1967 33 : 3 91.7 83
Jan., 1968 16 10 61.8 38.5
April, 1968 0 8 0.0 100.0
May, 1968 125 278 31.0 690
June, 1968 227 219 50.9 491
July , 1968 125 ’i[ 2 98.4 16
Total (&%) 550 { 526 511 489
l |

B34 65K © 76196745+ — 3 196845+ F A #8282 Kapobo Mk B #kZ BITER A » AH10HERE
S R TERRE(E51.1% » P TES (AT BRAZ TR Sterile flowers) #i& 48.9% ; il
v R B TE 0 RIZEREMEETE 5 T BN H 4 1469.0% ~ 49.1% 5 +—H ~ +ZAR—H %420
.0% + 8.3% ~ 38.5% ; ELHHRUHRTEHEERIE 1.6% AH~ AR TARRSETER
Lz TFatkTE » AR T A -

BE R » DEANRETE S RRBEREEEREEM ;. OO EIRIEATHE
[T 2 SR 5 B ELRI T KB HEVE R o EEBEEIRIET » MR 2 R - SRR 0 Bk
BYEANFREEEZ EREE -

(M) BEEREANEESRLERBSF2EE BERIEMERILEEBGEERRENE
‘éiﬁﬁ%’iﬁﬁﬁ%%%’%ﬁ%%ﬁ@ﬁ’@%m(mw)%ﬁﬂ%%%ﬁ%wﬁm%:ﬂﬁ
SRR ES BT AN » NS REREE » AR E P ARECE » WHRFIERME - W
e T EN ; BE— AR o RIS RS RS TEERETE - XEAEA
ARl BoEr o HBE BRI > (LR — =B SRS > Wl REE SR BRI RL S
BB AR N EERE (Freckles) » BURASHEEM (lumpy fruit) @ - SVEKS » FEEHMEME
s R EERTIAEAEEMEEREZAMEFINEARAE TR > BEMEEEA - 5K
s AREER (RES5) -
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O HERMEANEFZREERBS RS REER

Normal fruits harvested from Hawaiian papayas grown at Chia-yi Agricultural

Experiment Station.

| l
T ®m#& B OB M ’ woOR B M ! ®R KB IRBOIEH R
Varieties Time of Planting seeds‘ Cropping season ! No. of plants Normal fruits
i i harvested
Sunrise Sept, 1970 | Sept. 1971—Nov. 1972 4 101
i
Kapoho July, 1968 } Feb, 1969—Dec. 1969‘ 6 355
|
As July, 1938 Feb. 1969—Feb. 1970 3 138
| i
1 r
i fE | 300g. DALSFE | 300g. PATFRE | FInEHRIMRIETTREL | Ti9igrk300g. BAL kT R
Varieties fruits>300g. . fruits<(300g. ;normal fruits/tree in av. | normal fruits>>300g. /tree
e I R o imave
Sunrise 125 6 418 313
Kapoho 96 259 59.2 16.0
As 47 91 46.0 16.0

LEBEHEBE TR REHR (EWEE) o Sunrise, Kapoho il A; 2R KRR
%1547.8 5 59.2 5 46.0 o SR EEZE 300g Ll » &4 T EE S BH4731.3 » 16.0 5 16.0 o It
B2 RISHEEEZEM » BB -

—ERRAEAN#HIE—R F) 2XH

BERMEAN A2 Sunrise, Kapoho 1 A; =% » BB RV EREE » EEES > AK
FE 5 HBE S Sunrise 2 RANEKERER » TlE » YUK /1855 5 Kapoho Mk ZWHILR
B > BAtAE BRI RS » I8 » SidE 300g. LT A BHEKENE  BRED ER
RS > FEEBMIMAERRE  MEEamEESRIRBREE » ARREGKERY - BRUE
Sunrise 7 B4k EiELH Kapoho ZHHEBE » fFEE N19704 5 Sunrise 1 Kapoho /&
s R A BITHERS  BRBELE - (F) ZHEMTF

(—) As;xSunrise (F.) FE#REME » RAEHEE ( Sunrise REFILE > As BEEEA) » =
o BKEEREE  TFE o FIEEL Sunrise » EEE A; B (RE6) -

(=) Kapohox A; (F.) k&M » RALHA (KapohoRBELER) » FKkED » B
Jifl Kapoho » # Kapoho K o EEEE: ARE (RE6) o
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% 6. A;xSunrise (Fy), Kapohox Ay (F)) 5 A H—FERIE H REUEE
(197345 A 19454 1)

Normal fruits harvested in the first cropping year

i ® O iEHm | 5 B % | THEKKMEK | 300z MTRHE 300 MERK
Varieties Plants | fruits harvested | fruits harvested/plant| fruits<(300g. fruits >300g.
I S

As 5 110 ‘ 22.0 6.4 158

Sunrise 4 ; 138 34.5 — -

Asx Sunrise (Fp) 5 283 50.6 4.0 46.6
Kapoho < As (Fp) 5 142 28.4 6.4 220

i |

EdEA A, B Sunrise ZFLRRRARER22 34.5 o [REERH — A Sunrise (F1)
< gk R B 7550.6 A A; 8n28.6 » BB A Sunrise #hn 16.1; Kapohox A; (F1)
- IR R B 28. 4 WA A; 6.4 Mg —1 (F) ZRBOIBE BRIEZHA
A; BE o BIREER o

EREEANET 0 5 6 BT 0 As, AsxSunrise (Fi) gL Kapohox A; (F1) Bi#k 300g. LA
EREE&E15.646.6 5 22.0 o 1 A;xSunrise (F) @84 A; #8/n31.05 ; KapohoXAj (Fy)

WAk Ay HIN6. 45 » 1% B Ik Ll Asx Sunrise (Fo) 2 BRI ©

E 3

i

g2 AR > BA Solo 3@ o HEL 1 —RETER (hermaphroditic type) H5E%
67 (perfect type) ; —BEETER (female type) e RMETE BRI LB 2 REE » BEE 0 R
BB EFEG 5 M TERREE - SRR LD » BoREREEE

HRFERNE 2 By o DEERANRERIERE @ - EERAREE (Flesh texture) ~ &¥E
B BER - BEA/NA6~25350 (Ounce) REEGHSTHE S 5~ BEY B SBRRAEZ
spR.L (Carpellody) JAZFalk (Sterility) il o BERGHZIEL SRS Y NIEH B E B
S o BRI Y — BB > SR E RS (Deformation) AT R AR R
BB (Cat-face fruits) » HRFIUETERTAAIM - i m A EE o

SEEL T BEEERY - AR REEW O AR R R B AR 2 i R AR

ot

ity

JeAHE o BB o TR BRA TR EEZMIEARR » EREE (maleness) ZH4 > T
FEAMETE (hermaphroditic flowers) T4 FEREETE (male flowers) o i EMERRARRRENR
W2 P © o R GEA LA LR kB RO B2 BT © LS AT A

SR o

EEERNE 0 3RS SREERRGHEE ) JRE A RAEZ BEEE ERE
= § QBRI » EEN ERRERPET » KAIEZ EREREZER » RFRENRRS

Tt ETER 2 A - R o
MR — B L o B BTE R © RO - BN E T R R R o BREIR ]
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S

RINZLSe » WATEHF b - HEPERE 20 » WEABEEERT » WREIREESE > 78
VEERIN 2 R IMITESEZ R R » XE+— ARG BRERE=HLN » ERuE>
THRE > 297 20°C LT @ iSRG ReME AT AL 2 TSR 0 BT SRR

(pentandria) R » 699 3RO B MR » WMATBEIL » 154 BBIEWER o LIGHIE BN
HZRE - JBEITER B MERZ4~500 » BEBT7~8 M7 5 REWEENhEYS215~17
Be (Brix) BREAS 9 ~110E » \WHIES » MBS ENM -

TR > RINATRE A2 IEH R A = H L% BE » =+ — A bR L2 B3R
RCE 5 EAA LIEBTESR > AR RAGREEG P » REEEINE » E@E2E=F digll
o SRR IR » MRV IR R 2 RE o SRR E R BE% (freckles) ~ P
B (lump > @~ BEEERUE ) SEBRIA o TTSRHIL TR (I o 2 LAZE I 3 0 A IE S e 2 iRk
WMo WBARBRET=Adg > BUTBREN » EREBRZ=52— EBAEHSEHZE
BEE > BRABED > ATRESZ— -

Fker#E Kapoho Sl il FBINIER » 35 BB » BR Sunrise [\ k& 7k
R BIILTASERES) o (FE B » RASKERIEL As M 5P » BE—R

(FO FiskAER - MEZBEREE R KaiTABENE ) RBRekBESHEKESEE
o B-RERAEREGWD M RS BUBERNMEZ 2% o

PR E R » SRR AR » MTAETEE A - (MHAEERBEREA » BESE B
[BIH B 2B - NI IIEIES » WD E RIS AEE » SIERHZ L o MEEBIRIL » IRERE
Eo TERRE - HINHSERTEERZREAD  BRR 228 DR RS K EEEIEE T S5
P SRR > B ERAE - BN 0 BIREEE o B19674F 3 R E Y% SEE e E RFE 24t
SAARIN SRS » BEDULR TR R R - AR » B2 IR BTN » (BHNERE  BEEE
8 - BEREE o RS  BERAUEE T ER » IR R BB BE - 2
LAy (R st B B AR A » S E R » T AP E 2 ER » ERESS BREE AR
R 2 BERE o

&

¥

(=) HEBREIEZRMEAL » 7238382 235 452 » 251 Kapoho, Sunrise
BOA; FERMEZAEESE B4 B o Kapoho 2 BBEMBIIMARBNERE » WIS E
AR o R 5 Sunrise ZEEBRAGKEES  TRE; A; ZPRESERRE S
EBPER  EEZEVRERRS -

(Z) HERMERRERBLERR T IHES » SERPESG » 2R B S »
ARG R E T » AHEEIRBAG2T% 5 SR DB B569% 5 TEH B4 (TERI0MEED) 784 % o

(=) BETEERERGAITR B i o 765 ER 5132~1461 » RGBSR & 5 160~237H »
HERAEE B #GE 28~105H o

(1) RSB Z R > R RS » R ETTR o AT INEER -
Ay BAKIREERS 40% 5 Sunrise £530% ; Aj;x Sunrise (Fy) 536% ; Kapohox A; (F)) B37% o
WEERER L RBWME RS, - EEGERME (Oahu) 2 Waimanalo FFEAIR » REZEIEEE S 2%
RE3.50 @ o

(Z) Kapoho WAL 2 MtEiltk » TR ZERTEN (RIS ikl

GEEHARI0 » REFEREME 2 EVETERD 1% B51.1%5148.9% o 45 7 156 (L TE TS I8 ; EA
CREBTER B » 151.6% ; MAMBITERBRZ » (5100% «
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(#) Sunrise, Kapoho 8 A; ZEHEEERMIPIBMGEREZY —F » FlEHRREZLE
T % 547,85 59,2 5 46.0 » (R EE 300g. Lk o A TSR EZIER RE#KSL.3
16.016.0

(&) BATZH AE AL a2 R~ R (F)  EE TR | LEkEERRE
;2. B AEAHTASEL 3. E NG KREEREKEEEERK S kEAHEMES ; 4. REY
B SN B A PR B A 2 M2 %8 5 5. A, Sunrise, A;X Sunrise(Fy)## Kapohox A; (Fo)
YR IR R T4 522,00 34,55 50.6 0 28.4 » JApREZE 300g. DR &l
BEEEAE]5.65 — 2 46.6 5 22.0 » LI A;xSunrise (F1) ZKERRE 6.A;xSunrise (F1)
#1 Kapohox A; (Fy) ZREMNERT » BEME 2 Kapoho JL# » FEER o

2 £ X R
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PERFORMANCES OF HAWAIIAN PAPAYAS AND
THEIR FIRST GENERATIONS (F.) OF CROSS
HYBRIDS GROWN AT CHIA-YI, TAIWAN!
by
C. C. Chang and C. C. Wu?

SUMMARY

1. Among the papaya varieties of Hawaiian strains introduced from Hawaii in 1967, the
Kapoho, Sunrise and A; were found to be better in fruit qualities and more suitable to
grow at Chia-Yi Agricultural Experiment Station, but each of the three varieties has
shown the qualified satisfactions. The Kapoho variety has been, in most time, to have
the first fruits very highly setting on the plants attributing to the vigorous growth of
the young plants, and the fruits tended to be smaller; The Sunrise variety was to have
its fruits with most water content, and the Aj; variety, dwarfish in growth, selected
from the seeds of some fruit bought in a super market in Homnolulu, when the Author
was in Hawaii in 1957, has been poor in yield and produced most carpellodic fruits
attributing to the influence of the low temperature in the winter at Chia-Yi.

2. The low temperature in the winter at Chia-Yi, has evidently induced the production of
sex changed flowers and carpellodic fruits formed on the tree. According to this experim
ent, it was found that the Hawaiian papayas could produce in the winter of the first
cropping year, 27% of pentandria fruits, 699 of carpellodic or deformed fruits and 4%
of normal fruits.

3. The fruits matured in 132-144 days since the flowers opened in the warm season, if
the fruits developed through a period of cold weather, they would delayed to come to
mature and 160-237 days were required.

4. Sugar content of the fruit developed during the cold season tended to decrease from
17-16° Brix to 11-9° Brix, when it matured. Fruits of different varieties had different
degrees of diminution of sugar content. The range of diminution of sugar content of the
fruits of A; was 40% ; Sunrise, 30% ; A;xSunrise (F;) , 36% and Kapohox A; (Fy),
37%, while that of the wvarieties grown at Waimanalo, Oahu, Hawaii was 3.5%.
Qualities of the fruits with diminished sugar content became much inferior.

5. Hermaphroditic plants of Kapoho variety was found to produce sex changed flowers at
any season of the year. The lowest percentage of the sex Changed flowers opened in
July was 1.6, while the highest percentage of the sex changed flowers opened in April
was 100.

6. Average numbers of the normal fruits of the Sunrise, Kapoho and A; varieties, harvested
in the first cropping year were 47.8, 59.2, 46.0 respectively, but the average numbers of

the normal fruits of the same varieties with the weights more than 300 grams, or
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suitable to the requirements of the market were 31.3, 16.0 and 16.0 respectively.

7. Perfomances of the F; of cross-breeding with the Hawaiian varieties have shown as;
(1) dwarf in plant growth is dominant, (2) yellow color of the fruit flesh is dominant
over the red color, (3) water content, of the fruit flesh tended to diminish, when the
variety of the lower water content crossed with the variety of the higher water content,
(4) fruit size, shape, and yield tended to be intermediate between the parentages, (5)
the average numbers of the normal fruits produced in the first cropping year by the
varieties A;, Sunrise, A;XSunrise (F;) and Kapohox Ay (F1) were 22.0, 34.5, 50.6 and
28.4 respectively. Yield of A;xSunrise (F,) is better. (6) Shipping qualities of the fruits
of A;xSunrise (F;) and Kapoho X A; (F;) were about the same as that of the Kapoho

variety.

1. Research report serial No. (Q) 680
2. Horticultist and Assistant, Chiayi Agricultural Experiment Station, Taiwan Agricultural Re-

search Institute, respectively.
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R-B -2 EHYACLEE
BEFFEHEIBE
SRB BB RRO

— % B

FIERS (Curcuma longa Linn) ZHURMELEHAWHE ~ MR 2R GHERRE -4
FHEAEH  BAKER > RFHEEER (1959) 287 » RAEE ~ B - BB BAlfER A
WO LR - MEKE - REZERT REAHEER nBERT - FEBBSSER EE T
BRI L - HEBSENBEMBA KB - FEKBNTEFERTEE > EFRLBMNEERE
FEROR > SHANTRIER T o )

FIEBESFREREE » REIZ + AR B RS ERELNE » ORI ER#EE (Orange yellow)
s EENMEREN ; QM EHREM (Lemon yellow) , FERHEMEIHE » £OBHRF 2 mE
BEARBER  UHEBHEZLRLE » a2 ERR (Curcumin) i > MERE » TR
BWIE > DREREHGHE - WATHRRME o BERHERMRAR  SEEHETHAAR » LT
R B =TRRTARIEEHAEESURER R ERRE LSS  DEEEE 2B
TFREE TR Z ki -

T MHERRFE
(=) HEME  HIEBSEERE (Orange yellow)
AERE : BRERSE (A E21%) BB (AP.05 186%) » @k# (& K0 60%)
(=) AL
AABARBEA T EMH Z+— B ARE  MEF2 - Bk > L EH 225K »

RA3 X SEETFRY » ERE2RERS » BHEEFEEARS0- 60, 12048/ AE=MEEH
WEE  ERENME— > DEAEEE S AR X60AD=3F AR » FIE0AS » BBEONS » 7
ERELSRE » RRIEERRERE T M0 2 —fE5E » ik A+ =0 » AB+ZB» AR +H» 5=
RBIEHEH - BHE KRB G EEE > WERBRERLE -

o G B PEERIE R

A ‘ THEEREE (AT AE) ‘ ZEEWIEE (BT 28D
A R N
| N | PO 1 K0 N | POs | KO
T [ e e |
N{P:K; | 0 | 60 120 N,PyK; 80 80 0
NPsK, 0 l 120 60 N,P:K; . 80 60 l 120
N:P:Kj; 60 | 0 120 NzP1K, 60 0 ’ 60
N,P;K, 80 ‘ 120 0 N;P:K, 60 120 i 60

AR TG (TR AR Z R 2l o B -
LABRHE RAEEAN—R o
2. EEERRARITR L ~ BE ~ Bt o
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NsPiK 120 0 60 NP:K 0 60 60
N3P.K; 120 60 0 N3PK; 120 60 60
NiPiK; 0 0 0 N3P:K, 120 120 120
NiPiK; 0 0 60 N3P;K; 120 120 0
NiPiKs 0 0 120 NsP3K; 120 120 60
NP2K; 0 60 0 NsPiK; 120 0 120
NP3K; 0 120 0 N3sP;K; 120 60 120
N2PiK; 60 0 0 N\PsK s 0 120 120
NsPiK, 120 0 0 NP:K 60 120 120
N,P.K, 60 60 60 '
=-#EREFW

MEBLEANEAFERE  FESHWETHE > EhETSEWED EEREE  §#E
BRE ERRERRGEITRHARENT ¢
(=) BHE=ERHAEBSKRRZE
MEBEZERFAMD » HEBKIEHEZBERZEER  RBRERNE= - THIEEkEFHE
33.114% » MKEEELUNPKZ bk F 5% =86.8 &% » B A o i RBR=H0 Rtz £
EERE > #E2  MRCAGENERSRAZER » RIREMEZHAZREEAE » NPK =
HF 2 R RGERE » FRARRA NPKEEZEHAEBLS LA REEERE -

K -HEBSHRRRER

HEE RS
om \E@i # I i
:‘i—i\\ K R i
N P \\\ K, K, Ks K, K K
P, 32.23 40.21 43.56 31.35 42,48 45,75
N1 P, 38.45 44,65 46.78 37.46 45,07 47.86
Ps 39.55 45,19 48.58 39.58 46.75 47.95
Py 48.62 49.32 51.67 48.78 48.83 52,74
N, P, 58.78 64.34 75.48 59.51 65.56 74.58
P3 59.65 68.73 76.96 59.66 67.58 78.75
P; 60.33 62,86 70.57 61.45 60.58 71.65
N3 P, 78.33 83.28 80.46 76.43 82.35 85.43
P3 77.69 82.76 87.05 78.58 83.86 86.79




il ' 1%
| | ! ' |
! K, { K, | K3 ) K, [ K, K3
— ! o
R i { ; | ‘
Pl‘l 35.62 4216 | 44.58 3324 | 4178 !
Ni : L Py} 39.47 ‘ 46.23 ! 45.88 36.55 | 4435
| |
Pg“ 41.54 " 4748 | 4769 4051 | 4731
e \ 77
B} ; ’ [ |
P | 5025 ll 4882 50.46 4725 4732 | 5134
N Pz‘ 58.96 | 66.15 7325 60.14 6536 | 73.49
Py | 6074 | 6836 7791 62.33 69.54 78.85
| | ‘ B
Py Bl48 | ews9 | 7234 el ¢ 632l TS
| i | | I
N3 Py | 7415 | 8025 | 84.33 7765 8125 84.39
| I | I i !
P | 77.21 l 8177 | 86.58 ! 79.57 | 82.44 86.77
| |
| U
BT I SR TS 4 47
. 1 - - e e ‘ / . l PR ( I i £l
SRR B ok BT M| Ji | W o F M
; | N ! 5% ! 1%
\' |
I 4% ; 3 i 13626063 | 454.2021 |
W Hl 26 ; 92396,8635 |  3553.72553 28.574%% 1.73 2.16
e ’ — ‘ _— - - - ;_, - SR e | ————. i S R ——
N j 2 | 105671365 | 52835682 | d2a8y 317 | 5.04
S .,_”.,J"-—u_‘, - {‘,, = S — ] . — - - -
P 2 | 1122309 | 5611529 4.512% 3.17 5,04
S N i SO ‘ ,,,,,,,,,,,,,,,,,,, - -
K 2 i 813.1245 | 4055623 3.269% 3.17 5.04
—— ! - SRR | — e T ——
! ! |
NP 4 | 18177802 = 454.4451 3.654% 255 | 3.0
) F ‘, —— __.-—~_ S i__‘v R
NK 4 | 12521470 3130368 2517% | 2.55 3.70
| ‘ ; |
- — , [ -
PK 4 | 7128831 | 1782208 1433 | 255 | 3.70
I . I e . A
| | I
NPK 8 | 23530615 | 294.1327 2.365% | 2.12 2.86
S S - N . -
ki 52 6467.1984 | 124.3602 |
| |
o - ; - .
i it 107 i 1183651070 | |
| | i

(=) IRHZEREAEE S RN Y
M S 2 A BRI 2 IR 53R S > A

7

P

BIRRR G W — A A



HOoBEE  NEWE - TERES 3D -

» 055 398k » REET)
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TS

AU <
Tﬂ H I I il N
N\\ . P — K; | Ky | Ks | Ki | Ky | Ka | Ki | Ke 5 Ky | Ki| Kz | Ks
P, | 110 121 134 123 134 155 105 1.4o§ 1.58 131 142 153
N, P, | 162 271 283 174 265 274 160 245 217173 182 231
P, | 173 225 260 165 246 278 158 250 245184 233 268
[ 5 [
L P, | 191 208 379 17, 260 352 176 262 303193 269 355
Ny P, | 188 372 524 1.9oi 342 540 180 313 451185 375 484
P, | 235 368 530 233 351 521 241 342 467240 374 506
) | |
P, 206 380 421 2.41i 376 436 2.32{ 374 450251 396 517
Ns P, | 352 463 558 355 453 565 305 451 478314 453 538
P, | 371 484 562 3.65| 469 5.46 3.66; 479 500,378 485 549
FA. ~ PEE SR AR B T R
Bt 5 15 b | N M| # ﬁlﬁwF@ B P M
5% | 1%
4 4 3 396.4551 1321517
B i 26 158213978 608.5153 18.742%% 1.73 216
N 2 202.4375 101.2187 31173+ 317 540
P 2 227.2896 113.6448 3.495% 317 5.04
K 2 260.5393 130.2696 4,012% 317 5.04
NP 4 314.4395 78.6099 | 2421 255 3.0
NK 4 397.0432 99.2608 3.057% 2.35 3.70
PK 4 13003921 75,0980 2313 2,55 3.70
NPK 8 4571776 57.1472 1.760 212 2.86
i 7% 52 1688.3256 324678
i it 107 20323.6503 i
(=) BH=ERHNEESIRERZBE
HMEELTEFE T+ AREL B REEY » W » R ER 2 BERERT » ik
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W BRETRLER » FER  THIBEERE » NEEMEESTEREL M AT » NoPKy2
FERIRE 0 99, 8T » SR ARSI INER & o IR IR E - FURIBIE S HERE -
FON BT B o BUR B AR E@ﬁﬁﬁz%fﬁiﬁ&ﬁﬁﬂﬁu CGIRSFER1952) o FUAE SR
fE > BRAE SRR 2 2R - NPRKERT 2 S RCRIEREE - 5 2 » NPK =ZR$H
BWREBEEYE B ZHIEER60 : 60 1 12047/ AH o

# - HIEBSARER AR

I | I

Lig K| Ky | Ks ' K| Ky | K
N x | i
i [ i

P 1235, 2.08 3.80‘ 1320 263 4.00 1.455j 2.521 4.14 1330 2.71'3.96
Ny P, 1'43' 223 513 138 273 512 1.673 2.69% 525 1.46 2.84; 4.88
P3 131 242; 5352 1.46‘ 2.46i 5.69‘: 1.74i 2.57‘@ 5.66) 1.15 2.89? 5.74
P 1.62: 556 718 L75 569 ’.7.585 1.89 571 794 201 570 759
N, P, 187 654 982 189 6.71 10.02; 206 6.82 998 1.96 6.81 9.65

K, : Ky, | K; K K; ¥ K;

‘ i
P3 206/ 6.89 921 208 6806 9.35; 238 694 915 208 6.56 9.46

i | | ! |

P, | 209 668 731 217 657 746 241 670 747 241 6.74/7.85
N; P, | 221 682 832 234 670 855 2.43‘ 694 858 244 6.79} 8.46
P; | 233 708 814 255 7120 825 254 135 834 265 721833

L i .r j j [

FE > AER IR REnE R bR

gREHE | B B E | F AR | H % | mmr@ | P W F @
. 8% i 1%

i) % 3 1070.2596 356.7532
i il 26 395831.1130 1520.4275 20.156.%* 173 216
2 710.8758 3584379 4.712% 3.17 5.04
P 2 598.0288 290.0144 3.964* 3.17 5.04
2 1471.3864 7356932 0.753*% 3.17 5.04
NP 4 707.2596 176.8149 2.344 2.33 3.70
NK 4 1111.2716 2718179 3.683* 2.55 3.70
PK 4 iﬁ 1078;9936 269.7484 3.576%* 2.55 3.70
NPK 8 E’LlGGO 1295 207.5162 2.151% 212 2.86

B = 52 3922 4900 75.4325

gl Hl 107 51861 899
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(M) EH=EFRHERRER Y
AR EE MR NEFREE S AT » B IMA BB - fFInEE i H L
s BRI AL HRACE R - BREGRE  BARRRE  KRASWE > BREBRF
FHEFE » ITAHERMENA  LPTIEER 2 ERR A BRIE » T155 2.51 A% » MEIRENPKF
5% 4.826 58 0 S BINE  ICET O TRRINEN o I ERERE » KRS HETEE » &5
SRR ABEER G R HERBM » 9Bt —2 2%

M- E

BERE B IS ERUANEELERRERFEEZFE  RANEBLEBEBERARIM B
RRBEA+ZEMA S+ — B EESEREAR I AMBEE  AETA—-#E  EFHEE
225K » B FMRN T ¢

LIS 2 bR~ 7 BEER TR R SR 2 SR -
2. B IEETIEE E EE eIRE B R EAE  EEZHINE BN P:K=60.:60:120 » (&fT
SR

F\ - HEESIERHAREERERFTER W T AT
B T T I
\\P * - Ky | K, K; K1 K ‘ Ks;
N — |
P, 2.012 3221 : 3473 L2017 3285 3.693
N, P, 3113 3314 , 3.425 3036 | 3437 3.756
| ‘
'v‘ P 3212 ’ 3117 ‘r 3.314 3.144 3.245 3.758
P, ’ 3313 3414 3568 2.453 3.582 4.691
N, Py ‘ 3245 3.712 4,558 3.556 3.853 4.697
Ps } 3.722 3.813 l 4215 3921 4121 4.621
P 3234 4.257 4013 3.796 4,036 4.541
N; P, | 3.355 4621 4321 3012 4264 4.756
P; | 3.855 4164 4713 4.146 5112 5131
T it | v
:\if—f“ K “f‘ ' |
N T P\\\‘\\} N N: N3 ' K K3 K3
| P 2.956 3246 3.587 | . 3055 3.354 3.749
N; P 3.057 3.591 3.964 3.093 3.476 3143
P 3173 2.189 3215 3.324 3512 3578
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P f 2.578 3.754 4,800 ‘l 2672 3.592 4.363
N2 P2 3.469 4,012 4.934 3718 4157 4671
Ps 3615 4326 4.431 3.646 4718 4,953
P, 4012 4154 4734 4113 4256 4212
Ns P, 3.973 4,956 4784 4218 4612 4,99
Pi 407 | 4556 4.569 4612 4715 4893
o~ BEBRIEE TN
SREE A W E | T H R i s w | mme@ | fiE
‘ 5% | 1%
i % 3 6403245 213.4415
i i 26 17051.6086 655.8311 10.326%% 173 2.16
N 2 400.3834 2001917 3.152 317 504
P 2 276.1528 138.0764 | 2174 317 504
K 2 605.6562 3028081 | 4,768% 3.17 5,04
NP 4 517.2646 1203117 | 2036 2.55 3.0
NK | 4 618.6127 154.6532 ‘ 2435 2.55 3.10
PK 4 5446841 | 1361710 | 2144 255 370
NPK 8 567.5486 709436 | 1117 212 286
1% & 52 3302.6552 63.5126
i it 1107 24524.8721
A~ BEXE
1Ak « AT HETER (1959) @ U v @GO 2 IO o
2. FFURIR (1968) © eREERETAYIAGE o
3. &Rk (1970) : BLAPgEE-
4.8 (1966) : HIEBSZIEHIgHmET -
S.H{ER (1969) : FERKME -

6. 7R~FHR (1952)

D HEIOH SRR o SREHE]L 1313,



THE EFFECTS OF N,P AND K ON YIELD
AND CURCUMIN CONTENT
OF CURCUMA LONGA LINN

by
L. S. Liu, Y. Y. Yang and Y. T. Chu

Summary

This experiment was conducted to study the effects of N, Pand K, on the yield and
Curcumin content of Curcuma longa Linn.

The variety of Orange yellow of Curcuma longa Linn used in this studies which was
planted on Apr. 21, 1973 and harvested on Dec. 1, 1973 at TARI. The results are as
follows:

1. The effects of N, and P on plant height, tillers of Curcuma longa Linn were signi
ficant.

2. The yield of Curcuma longa Linn was increased when Potassium fertilizer applied. The
best fertilizer combination is 60:60:120 kg/ha.

3. The content of curcumin of Curcuma longa Linn is affected by the application of potas-

sium fertilizer. .
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PO BECKBARENEEERNBEE Y — (AR L AN TRE < SEERBHRTE
BR BREHIERRZ » FIMEAREETERBRE (1.8.4.) » BMETWHXTBILKLR
Ko TNB—BBREEFMREEY » FREKTREFRP 2B » LEBENEE » ESRLWE
Hi o AR RTGHAVEFERE » HERBENMTEE » BRFHEFDIHE RSB LR QN
RETRERERFY o 4 %RARE0 @SB RYE » AARFERRAEEAERN » $tE
2 BYSRERNG » SRR EE BEET TR c #EEEFNZESPERR
0 2 MU ZR B A SR B8 58 » TS N IERE 2 JiER o

e BRI BB AR LR 28R » SERI 2 IR - AEE » 7Y RBE AR
TS o SR B R O > (R Z LR » DRI B RIS E 2 8 XS ESBS
R > RIS ] R B 2 7 s A R U R A PR S » DU LR oy SR R s TS - e S R
TRIERZ R o

= -HAHERSR

(=) EFPEERARILE LA BHD ——ZEPRRSmERT - 2. FE——EHK
EEMERT -

(2D RENE 6 ETFEE : 1. HRE (MEEESEYRNIER R » Tk— 2 RE
BRE) o 2.WEE (FHEBEHI0,00047 AH » TR P E BEA) o 3. EEEpE—
ERZELTRZESE (Desmodium Intortum) o 4. FEEME_ERSELETHZILRRET
(Centrosema Pubescens) o 5. BEEYH=ZRBLEAETRZ/NIIEERE (Desmodium buergeri)
6. HWEMFWAEMERSFAERAFZEEEE (Bahia grass) o

() &t RATZAEBELEL MR EERMER AR T ¢

LA (1) 7% @ EBR22~25[ 23t A ZREE o (2) Bl : P 6 F4 > 2B 34
o (8) 13 : FHEHL  ZHEMEEL o (4) THIE: 5 X258R - (5) PEMHEK:
BOE4RES > EROTHAR » BRSRREES 18k S NE6 B T 75 FHAR o
(6) BE6K -

287K (1) WY mRR22~258 20t o (2) Bilh : i (3) L3 iEE L (4)
TTHREE : 2.5X2.5AR o (5) /NEM : F/MNE 4 BER » WRBFHAR » BRS & REHS 1
B JEEHENE 6 Bf o ER3T.SFEH AR c(6)EHE6K o

(m) MEEGE L EEPYREERERYLI 2 HERTE - 2. TR S e s » 5

FABMRIFE (1) S ERIBERMVIRRES B2~ I BRRMEE &R A RRINSEE ey
EEMERIESTERINEE » A OURKE » BEHE -
1. ABEERATEAATE 2. EBEEERBITHL -
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(R) LKA MR B R BRI  FANE LB KRR BEEFIOR
BT+ o I K> 5F (Radiation Moisture Balance) JIE & Ak R: o SRLAEEH
ST o EBrRR IR —iE o TRIER0~15 15~30 » 30~ 5 =5 o

(b) LIESHHP

1 (1) BIERAMICHEERE o (2) ERREER Leo KK o (3) JLBE
P EBIE R BB Y » BILE AL A AL (Natural core) 72 o

2 VBT (1) PH DAt 12438 » Sk IR0 » ABEBERE P > 2 F0~15~ 15~30 » 30~45%
BERE o (2) HRYITEEEEE© 5 5530~15515~30 0~B5AH=RiMAE - (3) R
S i Bray Fos— 15 @ » 53 £50~15 5 15~30 » 30~45A 5 U o (4) HAKMES A Mehlich
Gk O 5 750~15 » 15~30 » 30~452 5 ZRFIIE

I
a1t
A
X
S

(=) BERESHNLEEZ AR  RERERGEZPE  EWEFDERRMBETH
HRPEERHIVRBREIIRE IR 2 - (RE D

T 1 PR - BEZATHY > TRSSHE CH R EERRE » HAT KRR
WRESTE  HBEXY » M4 EEESEE  LUSLRROEEERRREE - ERERARK
B UREEARS  HRERY  MESFREESRRIRERE  REA IR BRE 1R
ZRBEEEEEEN » F2RZERTEE -

B - ZA A MR R R ER L  MEERBRERZHN > REMNEEDEEERERE
BEBEZ S EREARER » ETERTHRZER - RECMES VR » P2 REEENE
B ORE2) REZEFYE OEFS3 - 45 6) MEHRE (EH1) B LUEEREE (
PEFE 6) B o Z i SMLMENIEBIAL > (HOVLIEE 6 JRIME SR c MR ERME » THRF
Z3b o FUERE (R 2) 85  ARERFISEEEHRE EE1) 8% SCOEERE
o HGEBIFVMRBEEERE L 2R o B2 EGIIALE » REZEEREE 1 ZRAE6 - |/F
£3.53+3.53+3.46+3.40~3.3713.16 » 1/100mm » i B EF52.54 ~ 53.98 + 52.19 ~ 52.41 + 5
3.71%53.51% - ERBEZ R » TT » ZHIUEELERZRRED



294

o RS Bl H RT3

HOTH €309 & Hif HIlX%

BT
WET ()

FHEXWMEHETTHE

TE

%1
SN |sesrT % w a1
SN [890T'T %
Suiddo1d 19400
sse1d eryeq
OE L 79e'e ‘Sny are] 8ny oy Ae pUN| AR 91v|989 §'0s 89C 0'6L1 Wo#H o587 o
Furddoid 19400
1ad1ong wnipowsaqg
0Z6'8 06L% Anf pyA| Foy cpip; 1dy Aprey) AepN pIAIG'OL 7T eIz 0981 wWO# F df [
Suiddo1o 19400
MEOmO.SzoO
heL‘s 8507 Amf oye] 8Sny seY) ady Lreqy] AR 91RTT69 LTS 69¢ OLLT S T A~ S |
Suiddoid 19402
H®>Oﬂo ESuHOaGH
Z80°L. V6L'E ‘Bny prn| 8ny e Key Apred| AvIN RETEGO z18 192 09LT b ¥l % &
wy JJ porero}iad -+
Juigopuwr MEBIIS DY
peL0T ze67 wel ‘prN|  Amnf Y| ‘qoq Ly LeN A(IRH|yTL 678 VLT 00T i E- X
3O
001’6 9187 Lmf Apreqy| 8ny PIA| CIRIN PUA|  ABIY PUAIL'O9 9'eS z9T 0881 o B %
ﬁoﬁmhoﬁmo ﬁomuwkoﬁvw ﬁomumum:uomu Eoﬁ.muocmmv mﬁoﬁwuoﬁmw Gomu&umﬁwmv .ﬁoﬁ.mhwﬁmmv ﬁomumHv:oU Comuﬁkoﬁww ﬁomawuwﬁwu aﬁuauwmu,ﬁ
pug T pug 1 pug 8T puz T puz 8T i
el6l TLOT | elel TLel €161 TL6T €161 TLeT £161 TLeL Hm%&
jueld 1ad/f3 (wo) 1o19wtzad (urd)
g 1o DR aunsestey jo 2ied uipeay jo e woysopnosg WBIRY walsopnasg | o
ol
YUY  EBIEY | W E74 I e i i D) ¥ (CAND)] R | H Bl
eURNEq JO PIOIA SIINIJ pue Uimold 9A1BIageA ‘T 9[qel,




2jf
592

o Mg = M
(v M) —2[eGU+IT/ M) eUe/ MrT=

(8003 [ D A .Sﬁ&&i%m {#]
SN o8 %1
S'N [Ty %S
80¥T (000 |— 80T mm.@ — €S e8I —  ©eYS |98 — Te LT |—  |ov801 |IZ8L  8L¥'E
|
€99T 886 — I 86 — (€5 (086 |—  6€SS  |L'BY — ve BT |— [069MT [zots  ISvOF
gecz €IS — T [roT |- S (61T —  [I6FS  (S6F — re € |—  (0S6TT |e98's  |8SL g pue]
€T 0STI — 90T L6 — [T§ L0l — eSS (508 — ce 0 |—  |060tT |8eTOT |o6S‘e uexuoqg
cz8C  0STI |— €01 Mo.m — L'v 66 — 8695 |LVS — ge 6T |—  8sTel |I1I6  |IL9V
| . |
€eeT  (SL0T [— _m.: 96 |— (IS (zeol — ores |08 — €€ Mo.m — 89Tl 9988 |L¥iE I
| | | !
‘S'’N 507|669 %1
'S'N 667 [IT'S % yas
SL’0E 0TS 087E [ZTT |0TT L6 |29 |06'TT |6V'0T [9L'¥S  (08'€S [8S'SS |€€ 6T |I'E  lzzdioz  [86TOT  |6eskT 9
0SL€  |08'TT [€T6F |TTL |01 (v6 LS |LSO01 |Ig6 (L€TS  v€'6S [pL'8§ |6 |I'€ |8  [€107IT |s8F'oT  [STHZT S
€Tle €98 |00 (0T 90T L6 €9 |LZTT [LU6 [€9%S 1199y [1¥'9S |6 |’ |96 [8LZ'IC |S9CLT  166L'T1 4
V pue]
Sc'8e 0L'9 |eTGE €TT 60T L'6 09 |8YTT |LL'B [g9€S 89Sk (GL'6S €€ {TE  [§'€ I89S‘TT (OPZLT (OLEET €
| ueyuo ]|
886 €TL SL9E [8OT BCT [g6 @S [I8CT |6L'6 [0€'€S 106V |66SS [¥'E € |96 €86l |L8TLT |eedzl 4
GT'8c |69 |STee TTT [LOT 96 199|291l |9v'6  |Z8FS M@w.mv 8C'SS  [V'E €€ |9€  |SI61C  |EOLLT  |¥6¥CT 1
T T i i ¢ { { N
€261 | 26T | TZ6T | €L6T | 26T | TL6T [€L61 eLet ?2 | eLet W zLet _ 1261 [€L6T [2L61 et | ezet A zLet ﬁ et | N
! | i | JJuouwnyear]\ G
.Smw
ww:muwa w.wvnw\wwww 1e3ng proe o131 aInf pulr jo ssauydIyy, | eore adejins Adoue) /,/ VM/&N_W.(@M&
wey S~
W/ U BN % H  # % A W O\ AW |(CUeeHDIANH @O W B B g DEEE . O\

uequoq jo synij jo Lyfenb pue pail pue ware doejins Adoued ayJ, ‘g 9[qe],

GHEUWEH BT

‘T



296

() SRR BEREDERTY | BTS2 EHYR LR EFIRES o

#3. BEMRWZERBHRERERE
Table 3. Growth and gree—vegetation yield of cover crops
N B H 1 - '
Item W i i | BERE A % R O & B (AF/AHE
W $8 % JJ | Yield of green material (kg/ha)
. o Growth of Degree of | Regrowth s—% (614108 | #—% (62=108)
o ai‘:‘)n Treatment initial stage§ covering vigor Istcutting (10/1972) 2nd&ltting(10/1973)
|
FEE | B % B + + + 1,320 | 2,850
Banana Intortum clover |
land !
% R E +4+ ++ ++ 1,893 5,205
Centrosema ‘
L F+ - — 1,573 2343
Desmodium ! '
buergeri ‘
[ +4+4 +++ +++ 13,600 18,900
Bahia grass
I + AR 3% 8,576
Ponkan Intortum clover |
land A| f
TR i) + 4 ++ ++ 4,406 8,063
Centrosema :
L + — - ¥ 4,225
Desmodium
buergeri
B OE N E +++ +++ + 4+ 10,656 16,706
Bahia grass
fMiEz & % B ++ +4++ ++ 4,321 10,335
Ponkan |Intortum clover
land B
I 2= ++ ++ + 3,643 7,820
Centrosema
AL + - - 4,036 5,126
Desmodium
buergeri
B EmE +4 4 +++ +4++ 15,607 21,430
Bahia grass
(GE) (1) TS EMAN (60623 H9 ~10R -
@ +++FRREE > ++RRKE » +RRPE
— FRRE  KRREFRRE » Rl o
RBAELR  BEEDZAREY  HUEBEGRE GE6RE) 24ARBERE » ARKER
o BREREEEYE2~6 B2y  c ERENNEELRERER » BERES > HETHEER

WEIL > RSB RENEER » RILETEOUR (WEFERERK - WA Z A » A

LRz -HEME » WARERMEZ EEREY

EEEZHOER > 8

EE L E R Al

o # B WEFIENON R Z BN » AR EGERRE » ZRMEPLE S B RRE
WBRERZ » M VNI R 2 o RAPHDEEEARME » ERAS > B LR B EnEER

2 M -

SREREERE  RETE

BIREEEZ M5 - REURE - FRAERBBRERFR

1876 o AT BN LR P R IARE AR » RAAEREEYBFAS RIES 2 - BREmR

HF AL

i

PAALHRE BRI GE » SRR 2E LEE 2 A (B i sk Lg

WREN BB - TR BN ERFERILBRR T ARG (WK » BB BEERN
» BHBA o MR LS SRR REL » INERBE I R 6 » (AR B D »
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--- Centrosema Cover Cropping
X—X Dusmodiun buergeri cover cmpfing
Xo--X Buhia grass cover cropping

* -0 fice straw wikhing + peeforated PE film [\
U 4 Intortum clover cover cropping |\

Pracigitation (2t

Hiiiiik

B— > HEMER (0~15A%) Li#EX
o EERE
Fig. 1. Variation of soil moisture content

in relation to precipitation, banana
land surface soils (0~15cm)
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bucegeri cowr cropying

" Hice stiaw mcking + fouted PE filn X—x ™
forkus i R Bahia grass Cover 1oy
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Fig. 3. Variation of soil moisture content

in relation to precipitation, banana
land sub—soils (30~45cm)
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B HEAMFRE (15~3048%5) LiEK
SaEE AR
Fig. 2. Variation of soil moisture content

in relation to precipitation, banana
land sub—surface soils (15~30cm)

r==-d Centrosema cover cropping
XX Desmodiun burferi cover Cropfing.
N F----X BNia frass cover Cropping

o—ecx R
Omm =0 Rice straw micking + porforated PE film AN
21} 22 Tedin choer cover cropping /

(%) uejuo) AunjsioN |05

32

3
Precipitation  (moge_)

B HERmER (0~1524%) Lk
43 6 i R

Fig. 4. Variation of soil moisture content
in relation to precipitation, Ponkan,
land A surface soils (0~15cm)
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Fig. 7. Variation of soil moisture content Fig. 8. Variation of soil moisture content
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HiE 1~ 9 FURESE > THHSEEM LA BREV RS - AEEEMEER (EH2)
2KGERTE » ARV K R ORI o IBRRTT (RI4) K2 BEHE (EE3) Rb
IEEREE (RMES) XKz MHEEE (BE1) REEIEE (EH6) ZKk7aiEBRE K
Bk BRI K o HUURR LB » Al G RIS +30k 5 &5 » 7=/ LEP AT R Z B R
BRAEAAL o HHS AR M2 » PR QRM 2) 2ok 7 ik o TR AR
o YERTR EHE R I DAILBRE 2 LK 3RS 0 BEBRZ » BREERZ - MLV
K (TERRS PP Sz 380 5 R R/ NI BERE T » FLoKk 9 B BRI » T SRR AH R 2 RN » FTRE GREX
BEEEWERERTE » REBEEMWRIE) - Az LBk s SEEREY (B7~9)
TEHEHTRERED 2B SRR REE » EREZERR (103~ 2 7)) LK ahit
TR (R 2) EREST » AT MRS o dUL B AR R R o R AR
CEBRE LIk o (7 IR IRk 2 2 ThAE - Tk 6 A R LA & [ &R 18 & L6 (KA1 -L ok 5
ZEWEIE 0 A3 E 6 BREWRFYE 413.6mm » TiLEHRE 1 BRI 6 KS (%) KK
716.08 5 18.21 5 16.28 » 16.70 5 16.27 » 15.96 » 11 § FioE R &S 12.4mm » T L& K ENEF B
10.18 » 12.82 5 11.37 5 11.39 5 10.28 » 10.45 » % LLIEHEENEG » REBEFYHER S
s ARSI ZHR
2. hREERILE  BRZBIESITERIINE A ©

#4.  HEERILESTER

Table 4. Apparent density of the soil

__ Depth ’ 2—7cm 7—12cm

Treatment Month/Yé;r
: 10/1971| 6/1972 | 12/1972 6/1973 | 10/1971 6/1972 | 12/1972| 6/1973

Location =
Banana 1 i 19 12 13 107 112 121 13
fand 2 l 111 116 122 13 110 114 118 127
3 100 113+ 121 13 104 115 119 137
4 111 119 119 135 106 114 115 133
5 108 114 117 1371 100 112 119 130
6 110 Lil% 124 136 104 112 119 137
Lep{ff NE U 0% NI N NIIND) o
Ponkan 1 vod 118 118 13 104 116 116 13

land A
"1.13 1.19 1.23 1.24 1.08l 1.19 1.13 1.29

1.07, 115 1.24 131 1.04? 1.15 1.14 1.30)
1.05 1.08 1.13% 131 1.083 112 L1l 1.27]
1.03 1.0 115 1.30 1.02) 113 1.12j 1.27
1.05 1.07% 115 1.30 1.03; 1.06*% 1.10 1.25

(o) BN & N O N S |

5% s.| N.s.| 00713 N.S.|
L'S'D}l% S.| N s! 0

27

S.| 00618 0.054
S.| 00836 0073

2z
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Ponkan 1 wosl 110 124 13 107 18 122 1a
land B “

| 2 114 121 123 126% 109 122 122 136

| 3 | 1004 114 126 13 106 109 11§ 134

4 097+ 108 122 131 o0es 108 121 131

5 100 103% 121 1284 102 108 124 131

6 L 103 108 125 129 1.osr 1054 122 130
J | |

LS D {5% 00859 01022 N.S.| 0042 N.S.| 01103 N.S.| N.S.

01170 01394 N.S.| 0057 N.S.| 01505 N.S.| N.S

#ARR  EEEEH—F G EEMELER STk  AES=S GLF6 ) Bllh » KL (

2~TR5) g6 (BEmE) BRiE » HRBE 3 mE (B51)
B CMIER BRE > BEHBEEREER ez W
2% o HIFER I > Brig—

o OLFEI2 A RFIERER - LB S
EELE L B ILE A
VE R 2 L R HLE Y L PR

FRE 0 B 2R (WEE) BAENEIRE

o

EVES TERE

SN A

s SL B RE D2

Bt L

Sz 8 P RUIEE B 6 R (BEHE) RESKEHE Oh
YREERR) o iR RERE R - fEs 2 ( B DESRMEELRBRLECEYE  BEE=

—*&.n—

HEVE =

Ve 2R3 » ¥ LB E S B IS W -

A E SR 5 M NI 73&?134[45}51 (UBERED o
3. HEBREE  LEIREESIERIINES -
#5. LR ERESFER (E1D
Table 5. Stability of surface soil
*i Month/Year| ]
N ‘ 10/1971 6/1972 1 12/1972 6/1973
Location  Treatment |
Banana 1 | 37635 | 38255 35,000 36,850
land
2 33,595 32,030 42,940%% 39,800
3 45,030%%* 39,260 40,435%* 38,480
4 36330 33530 36,990 41,770
5 34,593 38,660 36,235 40,480
6 37,730 ; 33,440 36,600 40,530
| |
L. S. D {5% 4.1238 3.1818 3.6051 N. S.
s 1% 5.6489 4,3584 4,9384 N. S.
|
Ponkan 1 45,095 47,350 | 40,703 45,385
land A
2 43,745 44,100 42915 45,460
3 42,980 41,250 37,150 50,680
4 48,895% 45,800 37,400 41,295
5 44,110 43,350 37,9715 41,590
6 41,875 42,605 38,275 46,715
} L.S. D 5% 3.8444 N. S. N. S. N. S,
(LS Dy 52662 N. S. N. S. N. S
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Ponkan 1 f 37630 31,810 30,540 36,030
2 | 37,200 31,950 33845 39,640
3 f 42520 38,950 32,780 45,050
4 k 45,520 47,865%% 34,940 47,450%
5 | 404420 32,300 26,830 33970
6 ’ 41,220 30,530 34,080 40,165
L.8.D {?o/” | NE | S5 NS 12:4453

PR ITRER » FREELS 3 RE (515 HEBREERYERK » 60108 R614E127 B
BUERER » HBIRERE » 619 6 B2 LMREE » %RIEEI LS 3 s AR » 614£12H LI
2RI - 6247 6 A %R IR B RE B » (AREEY o M T LR 4 BB (UBKRE) B
tafe o JURIE B 2 2 BIGNERE o S Z LIS 4 BB ARS » AP B REFRERS LERE
B% > [B615F 6 J R624F 6  FTREUZ 45 o

(M) EEBEAREHN LRI 2P

L R DEZEREERFIERTINEG -

K6 LEABESE (%)

Table 6. Soil organic matter centent (%)

~ Depth |

0—18cm 15—30cm 30—45cnm

~._Month/Year ™~
scaion | TQatrﬁéﬁi‘\\ 10/1971[ 12/1972| 6/1973 | 10/1971| 12/1972| 6/1973 | 10/1971, 12/19726/1973
Banana 1 211 1.36 1.90 1.68 114 1.79 1.28 { 1.00 1.97
fand 2 2.16 1.64 2.42% 1.64 1.88 2.20 1.60 0.96 175
3 2.06 1.74 2.44% 1.46 1.23 2.07 117 1.08 1.97
4 1.92 1.79 2.05 171 1.08 1.95 0.99 1.0 1
5 2.20 1.70 2.29% ‘ 1.64 1.08 207 1.03 1.00 1.69
6 2.03 1.58 220 1.63 113 2.08 1.08 1.06 1.94
f;_%%kaAll 1 il 221 1.985 237 1.99 1.74 218 1.59 1.54 2.10
2 240 2.00 2.10 1.86 223 2.48* 1.43 2.03 2685
3 2.48 1.94 235 1.66 2.03 Y‘ 220 1.23 } 2.03 242
4 185 | 214 2.20 1.69 1.74 | 227 1.35 183 1.92
3 2.09 ’ 2.39 2.89% 1.89 2.00 " 255% 175 1.95 267
6 i 2.50 2.06 2.85% 1.90 1.91 5 240 1.30 1.94 218

L.S. D {5% N.S.| N.S. 0.44;’ N. S. 0.29 0.25 025 029
N.S.| N.S. 060 N. S. 0.40 0.35 034 040
| i
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Ponkan 1 184 | 166 | 147 | 176 | 114 | 182 | 156 | 175 | 171
land B :

2 226 | 183 | 261% 176 | 175 | 220 | 158 | L7l | 167

3 193 | 196 [ 184 | 180 161 | 195 | 146 | 156 | 181

4 203 | 1.0 | 218%| 18 | 20l | 195 | 159 | 1.83 | 1.80

5 244 | 185 | 201 | 176 | 193 | 195 | 114 | 169 | 177

6 180 | 160 | 234%| 181 | 170 | 180 | 1.44 | 149 | 1.56

LS. D {5 9l 083 N.S. 067] N.S. 044 N.S.| N.S.| N.S.|N.S.

.o 1% o.sey N. S. 092 N.S. 060 N.S.| N.S.| N.S.|N.S.

EEIR LS ERES SR LR AR BRI - WAKE » FRAESTHR
s JLE IR S BIE  » Hrh LU 2R (REE) ~ B3I (BAKE) RE5 RN (NI
BEE) 393EREE o HHRSFMILIEE 5 I OB R 6 RE (BEZE) BIILHRESD il
LA 2 BER CREED R 4EE (U ~ R 6)EH (EEmE) MILHRERG » EH
B WA EE RPN AR 2 SRR TIE -

2. HERERERER - #eE  DIBRDIREE > BIInNET -

#7. LERERABEBRIEE

Table 7. Reaction and available K,O and P,O; of the experimental soils

~\\\ Item PH  P,0; (kg/ha) KO  (kg/ha)
S Depth T 15 a0 [ 3045 | 018 | 1530 | 3045 | 015 | 15-30] 3045
Location\ Treatmex;{\\J (em) | (em) | (em) | (em) | (cm) I (em) | (em) | (ecm) | (cm)
|

Banana 1 51 | 49 | 50 | 4073| 3813 | 3561 21463 |16057 | 18066
end 2 48 | 47 | 49 | 4266| 4269| 4134 25670 [20613 | 230.76
3 51| 83 | 51 | 5415| 4031 | 4637 | 21324 19163 | 20476
4 49 | 50 | 49 | 4245 | 5963 | 5018 | 20044 19369 | 187.49
5 47 | 50 | 50 | 4584 | 5L00| 4582 | 189.04 |17687 K 20332
6 49 | 49 | 53 | 5007| 4806 | 4236 | 15730 18037 | 18215

| | N |
Ponkan 1 73| 55 | 56 27611 | 1786 | 11554 | 63533 |55556 | 50431
fand & 2 | 61 | 55 | 59 | 42935 30394 23682 | 89746 73507 | 71559
3 59 | 55 | 60 | 23068 | 18046 | 13024 | 55074 |55285 | 43415
4 | 67| 68 | 62 | 12097 18148 | 15960 | 50186 |536.35 | 467.30
5 | 85 | s2 | 65 | 58322 47183 | 23282 | 79248 68723 | 60585
6 63 | 54 | 59 | 21720 | 25085 | 17170 | 52938 |48397 | 436.36

|
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lf;(zlrak%n | 1 ‘55 | 54 5.0 "| 12415 | '118.59 | 13240 ; 638.16 623.36‘ 558.48
2 51 5.8 56 | 16931 | 131.96 | 84.97 | 744.15 |632.18 | 653.60
3 53 5.2 5.2 | 8710 | 58217 | 50.81 | 598.77 |{523.36 | 534.99
4 5.7 5.2 54 | 11883 | 101.48 | 66.66 48715 | 43417 463.59
5 5.1 5.2 51 216.15 | 13211 | 105,18 | 43509 {41237 | 463.84
6 6.5 5.5 5.2 19262 | 12229 | 122.09 | 465.22 |665.06 | 552.36
I

HIER SR » BV S REN R RIEZ REEBEY > KRERER KO ITER
s RS F EBAARES » ZEKRZ » FEETG » KA BN DERIEZEE - SRS
o ERNHIEHEYEE - MIEE > AEEELEREGMEEY - BT - ZEERS 58 - ek > D
IR BRI -

M~ R

KR Ay RS R BEEFHEERNEERZEEBUR KBS HPME » LS
B REE KR - ARG RAESEREENT  BRHO KR KF6ETFEHE : (1) %
RE (TREEEEEY » FESECAEE SR RERZEATE2ERE) o (2) 3R (K
Z15%010,0004 /A » BInE{TIRH PE BBA) o (3)EFATRZ B LB E (Intortum Clover)
o (4) HHELTRZILHKREE (Centrosema) o (5) HFEATRZ/DINERE (Desmodium
buergeri) o (6 ) HFARARZEEGEE (Bahia grass) o

AR B RE60FEHRS » RN EEFTERRERRESHEREE » FHC=H8  GHkER
EREIRHE=M > IERBRE N TR

(=) FERBERRIAFR  WEESEREYE S IE R RE R » LR EE
BRAMZEETEEMRKEREGE - BT - ZRZREERSTHA O EEEEEREE
BHEREZ#% - BRtiENES - REERBEFYEEHRERFEETRT®RS » RE2 BRI
BICARI R Bl e s B > Kb EE R -

(=) BEEDARBY  £45EHEETHURANCESREAEREE » BERRE » (AEED
HEBERZHEET=FNERES  FEEERNFRE2HE  RERRHE BEEEBVRER
IRRARE » FRRBEK G IRUAR R BRI » & RAREEEEDBRF RS RILIES 215 - AR
B T AR M BSLEICEEE » MU EREBTEH EBEEN 2 » (Ln(EB eI
BEREN > SRR - ERUREERY > CEERIIUB AT A RBHIRE - (A5 » H
O MBRR  BHGE - iSRS LR BRT - NIERTRETERSM SRS ERRE
s LR AN A HE -

() HEBAHESRER  FERNRERSEERE LR FREaRSLHBESS - &
KEEAF=FEAIE 28 (FEE) ~ F3RE (B2BE) BES5 BE CNIEEERE) S
TRy R > 2 FIERE o MRS 5 83 ChIIIERS) RAg6 il (MEDLE) Sy RES
s WSS 2 IR T (B R 4EE (UBRRE) -~ #6 M (BETL) HERE S
P ERIGERE o ENE R MR RBIEEES BT AYSS » HERSREL A B
WIB e R BRICE > I —F R MMPETA > (B EHR A RIS 2 5 » o YR
RERBEE o LIREE - FEERMUE 3BT (B5H) B&E  MEEME 4R (UERD)
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AR HBRERESLHRES -

(W) HBAKG ZHERER > THRBEREBMBE KBk GEE80UERE (F2RE) B
E o MRTHERERBBAHRELEKS REFEREE  (HERAEEBALHE » RERENE
T ARRAR » BTRGRERA - BEFDIEEE  DIRRTERESHBEZLRASTEE
B& o NI ERAC E D E R RERRE -

A2 EXM

E&E (1969) AL EENE N EREE 2V o hEREG AT

BRI (1969) : HEAEMERKLRETEZGH « PERRFAE=SF 1

HFEAR (1963) EAHEMEO - EGFE - SR EHEY > BEE

M 7EoLEEE - HEBREMKER By ) —x66

Black, L. A. editor in Chief. (1965) : Methods of Soil Analysis. No. 9, Sci. of Agronomy.
Snedecor, G. W. (1959) : Statistical Methods. the Iowa State College Press, Ames. Iowa.
Leo, M. W. M. (1963) : A Rapid Method for Estimating Structural Stability of Soils.

Soil Sci. 96 : 342—346.
8. Dr. R. C. J. Koo (1967) : Effects of Soil Amendments on Soil Moisture and Growth of

N o s 0N e

Young Orange Trees. Sci. Soc. of Fla.
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EXPERIMENTS ON THE RELATIVE EFFECTIVENESS
OF DIFFERENT COVER CROPPING AND MULCHING
PRACTICES IN SLOPE LAND ORCHARDS

K. C. Chang and T. S. Liang

Summary

"The purpose of this experiment is to 1nvest1gate the effects of mulchmg and cover

croppmg on the soil fertlhty and moisture condition as well as the growth of banana

and citrus (Pongkan) so as to prov1de basic mformatmn for the practice of soil

management in orchards. The experlment was conducted w1th six different treatments as

follows

1. CK, Untreatment, under usual practice of cultlvatlon

2. Rice straw mulchmg 10 OOOkg/ha of straw covered with perfomted PE fxlm
3. ‘Intortum clover cover cropping (Legume)

4. Centrosema cover cropping (Legume)

5. Desmodium buergeri cover cropping (Legume)

6. Bahia grass cover cropping (Herh)

Treatments were replicated six times with completely randomized design and were

conducted for 3 years from 1971 to 1973. The results obtained from banana plantation in
Nan—tou with two crop harvests and citrus orchard in Taichung with three crop harvests

may be summarized as follows

1.

Both the fruit production and growth condmon of banana crop were not s;gmflcantly
affeced by treatments other than Bahia grass cover cropping which somewhat reduced
the yield of banana. Fruit production of citrus grown in different orchard showed
irregular results except a tendency of reducing yield of the plots with Bahia grass cover
cropping. Concerning the quality of citrus fruits, considering two orchard as a whole, in
comparison with that of check plot, peel of mulching treatment was thinner and juice
contents of mulching, Desmodium buergeri, and Bahia grass cover cropping were
higher. However, the fruit maturity was somewhat delayed by the treatments especially
the mulching treatment.

Bahia grass grew vigorously resulting in high fresh grass yield in any condition, but
expanding rate of canopy surface area of treatment with Bahia grass cover cropping
was the lowest among treatments in a period of 3 years, and this treatment resulted
in a tendency of reducing yield of citrus fruits, made its peel thinner, and the growth
and yield of banana were reduced too, and soil water content was the lowest among
treatments. These were the evidences of competition of water and nutrient between

the grass cover cropping and main crops. In addition, dense roots of Bahia grass make
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fertilization inconvenience. So the grass may be an ideal protector for rise wall of
bench terrace but will not be recommended as a cover crop on bench top. About
legume cover crops, Centrosema grew better than other cover crops in banana plantation
with a demerit of climbing twining habit on fruit trees. Intortum clover grew well
in citrus orchard but Desmodium buergeri, grew poorly in both banana plantation
and citrus orchard especially being poor in its regrowth vigor after mowing.

The effects of treatment on soil physical and chemical properties :

In each experimental cite, soil organic content was higher in all treated plots than in
check plot. In banana plantation, organic content of mulching, Intortum clover and
Desmodium buergeri, cover cropping plots was significantly higher than that of check
plot. Organic content of Desmodium buergeri, and Bahia grass cover cropping plots of
citrus orchard A, and mulching, Centrosema, and Bahia grass cropping plots of citrus
orchard B were all significantly higher than that of check plot. Available K,O and
P;O; content indicated a wide fluctuation and no significant difference among treatments.
This may be due to uneven distribution of applied fertilizers. Soil bulk density of
treated plots was significantly reduced beginning in second year of experiment in
comparison with check plot. The aggregate stability of the treated soil was higher
than that of the soil in check plot. Particularly, Intortum clover cover cropping of
banana plantation and Desmodium buergeri, of citrus orchard were the highest in each
orchard respectively.

Effects of treatments on soil moisture content : -

Moisture content of the mulching plots was the highest. It means that mulching with
rice straw then covered with PE film was the best way for conserving soil moisture.
But high price of PE film and cost of transportation of rice straw at present time
made this way uneconomical. Of the cover cropping treatments, Centrosema and
Intortum clover plots were the treatments of higher soil moisture content ; and
Desmodium buergeri, Bahia grass and check plots were the treatments with lower soil
moisture content,
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Mirex 3% 45 By 75 B AL B 35 55 3 5

E BT
#w B
#2855 Dysmicoccus brevipes Ckll. BERTFIE ZE&*”%W% BRAGREEZIRE o T
WA A s (RIEMEIG Y M R ER AL N A R EEBREY 2 BB AL

2B IR ERRETT o

SRR AR BRI T Y AL R 2 MBS 1A 0 4 A& ALI€H]  (Chlorinated hydrocarbons) ]
DDT » Aldrin % » DREHEHEBES » HRIEFEE - AREMSHEERR 2B 8B
THEFF BT 2 A o Gannon (1958) B Aldrin 7E-+BPEHAMME Dieldrin » fFITERELR
B3 Bz LEERRAHE -

BT HER » R ERERDERBHIER 2% » TAPBE T ARRR > B/ RIEHRME -
RS ER B2 E A E LT INAER - L EEER » HIHER BB R RLE
BN IERER - Bt » ERRERNRBILRIBEN A2 Aldrin JREHER > DRI MELE
RATBZ RSB o D BRI BER -

Lofgren et al. (1961) » Stringer et al. (1964) s Banks et al. (1973) » %%/
Mirex ZEERB5in Imported fire ants, Solenopsis invicta Buren » WEEBG o HERFTRESL
WrEERTAR R 1966 F Bt Mirex FB\BLERUSIEES 1A 358 » E19T0F(EBRTHRERY it 358 » DAzssh#l
Wi FEMA 0.3% Mirex 2.5 1% » —RIEMA2H% » RoTHERHAE—F 2 A - HEBEEXAER
A Mirex B EMAIHE > By 1A BAL RS -

197248 A » A5 B BB H BRATFIZRE » LL 0.3% Mirex {FBALRESEEES i35 » X
AR ERMEDE -

MHEEEE

ZEEAE S B E Pheidologeton diversus Jerdon, Anopholepsis longipes
Jerdon, Cam ponotus friedae var. amia Ferel 44 o AR &HHIH 0.3% Mirex FHEH » F40H
WS> & 40% Aldrin WP FABEGH 5 AT » T HESHR o RBRERNAS FTEA
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TEZEREH] » IRETE61E10 A h 2T » (RRFEE S ISR S E AL » B4~ FoRREREEIKC
» BOBIRIR BN o B62F 5 RIBRTEIR SR IBRMIEEE - BEECEZHEEN » B/NERMA
Mirex 67.5 A% » FRBEFE » BOHE - B/ MNEKEH 40% Aldrin WP 112.5 2475 » jik
1,500cc HEER R ELE -

WEERT AR NEESR 2 WE » AEFE  FHSRFREER0A 5 ZIESE—ME » HE
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~ HEHE10 > 30 2 60 » 100 » FILAOR 4T~ » LRI Z T RER T TS B o
‘ kR

EREAMAERRIURIE 1 o B Mirex 51 Aldrin SHEREZBF A S RMILY » W% 2 JR B
P NCHORE » 10 =B PE B  EE ( TTRH100F 24 o 3 Stringer (1964) 2 A7FR
s Mirex ZEHERGEE » LR G SEN » PRSP B RN » ALICH A TE 2 BRI 452
WA AN EARRZES -

FRBERSSZ R » FAREZ MBI » f/NEZ R BT R 754K
s BEMERAE 0 BHEEZIBIE BT » AT IR 2 U M P T o

% 1. Mirex B RELE ISR

“Table 1. Results of ant control in pineapple field by mirex bait

o | WS 58 0.25F &AL

i 2 i3 i1l ! Avg. No. of ant/0.25m?

Counted at indicated dates Mirex Aldrin Check

——— o
5/V /1973 pEHRG i
Pretreatment i 46.25 42.00 48.50
18/V REHKIORN ;
10 days after treatment wi ) 11.25 728 2995
7V B30 | ,
20 da;?s after treatment i _ 225 0.30 250
/I DEBRHEE0K |
60 days after treatment ! 915 8.50 17.25
16/VIl JEH 100 " !
100 da{rs after treatment 1 21 Q.15 400
|

23/ RIEHRI40R | 15.25 11.00 13.00

140 days after treatment

ST BRI RAN - & RESM G AT o RFLH - ZEMEREE 2 o R
BT > (RS 2 M F T2 R0 o JERRIRIR - TR AT R E P 2
ST B %% » (1 Mirex Ty8A5% 8 » B LR SUIRTR IS8 2 W > TTRER AT Mirex i »
A T T R TR B ~ TITRATE » i IR M R B T A A T2 0 o o2 > Mirex SR

xRS EHESE 5 R SRR NI R

A
n.f aff

LR i Mirex B BB SHS » KT J6J5 7 T IRFSBLRZIERT » TR
[ » BRACEORA o (0% (1962) R AIAZER BB SR  BRLEAIAN B a a R
JERERARIE 5 1L 2 AR o A7 TBIE BER R 2 e > SN A0 2 B W
o R RN Mirex BiaALENERE » BRI BT B2 BT KRB /L o — LR
RS FB R > BAE BRI 2 SR » bt b M AR o
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CONTROL OF ANTS IN PINEAPPLE FIELD BY
MIREX BAIT"™

by
Hsi-shan LEE ‘#

Summary

The major ant species present in the pineapple field in Taiwan are Pheidologeton
diversus Jerdon, Anopholepis longipes Jerdon, and Cam ponotus friedae var. amia Ferel.
A number of ant species associated with mealybugs which induce in turn a serious wilting
of pineapple plants, known as mealybug wilt. Direct control of mealybugs with insecticides
is important but the work is still uncompleted in the absence of ant control.

For the past two decades, 40% aldrin wp has been used in the pineapple fields in
Taiwan for control the ants very successfully, taking advantage of the residual activity of
this material following soil application. The problem, now, has been brought under review
in the recent years for the excessive used of chlorinated hydrocarbons. Some of this group
of insecticides have been gradually eliminated their use because of many ecological ques-
tions raised.

Mirex bait was then tested to control the ants in pineapple field instead of aldrin. 3
kgs. of 0.39% mirex per hectare was used in comparison with 5 kgs. of 40% aldrin wp.
The plot size was 15x15 m. The space of pineapple planting was 50x30 cm. by 2 rows
with 100 cm. apart. It was about 1,000 plants of pineapple in each plot. There were three
treatments with four replications in a randomized complete block designed.

Mirex bait was broadcasted by hands woren rubber gloves while aldrin was sprayed

by knapsack sprayer. Ant population was counted in each plot prior to treatment. Several

i

1. Serial No. (Q) 683. -
2. Entomologist, Fengshan Tropical Horticultural Experiment Station, T. A. R. ., Taiwan,
Republic of China,




310

number of post-treatment evaluations were taken at 10, 30, 60, 100 and 140 days respecti-
vely, Ants were counted by means of a wire square, whose size is 50%50 cm. The wire
square was put on the ground of pineapple field between the wider rows within which the
wnnderiﬁg ants were counted, Ten counts were taken in.each plot.

The results, as showed in Table 1, revealed that aldrin killed the ants more rapidly
than that of the mirex. This might be the advantage of the mirex that treated as a bait.
If the bait toxicant killed the ants very quickly, as described by Stringer (1964) , it would
cause the ants to be aware of taking the poisoned bait, the ants would usually cease feed-
ing on it and move the colony. One application of aldrin and mirex bait both maintained
as long as 100 days under the summer condition in south part of Taiwan.

The plot size, which made in this experiment, was found to be inadequate to comple-
tely shut off border effect of treatments applied in adjacént plot. It was limited by the
size of the field which could be extented no more. As a result, the ants which came from
the untreated area were very easily wandering into the treated plots. It would therefore
influence the population density of the ants in the plots as they were exactly to be.

The population density of the ants in check plots also decreased significantly in the
posttreatment evaluations. It might also be due mainly to the fact that some of the check
plots were contiguous to the mirex plots, to which the ants, from the check plots, were
very easily attracted and then killed by carrying the bait back. On the other hand, it would
also reduce the dosage of the bait as well as the effectiveness of control in the mirex
plots.

The results revealed that the mirex bait could be used to kill the ants in large scale
of pineapple plantations. Under the condition as now in Taiwan, there is no doubt, the
mirex could be used properly in the plantations of Taiwan Pineapple Cooperation. But
there are still a large number of pineapples grown by farmers, they own mostly very small

scale of farms. The only way that could be done is cooperated control.
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