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STUDIES ON BEHAVIOR OF CHROMOSOMES AND DEVELOPMENT
OF EMBRYOSACS AND POLLEN GRAINS
IN HAPLOID RICE PLANT

By
8. C. Hsieh and W.T. Chang
June, 1954

I. Introduction

Haploid rice plant was discovered first by Morinaga and Fukushima (1931), and was
reported successively by Nakamura (1933), Ramiah et al (1933) and others. Occurrence
of haploid plants has been regarded by those workers as an important discovery, because
it is usefull for studying various genetical problems related to the genom. constitution of
the rice plant.

Nakamura (1933) reported that in haploid rice, 12 univalent chromosomes did not
pair each other and were distributed on the spindle at random at the first metaphase and
anaphase in meiosis, while the other workers (Morinaga 1934, Jones and Longley 1941)
found that one or two bivalents were formed in haploid rice.

In order to clarify this point, pairing of chromosomes and gametogenesis were
studied. This work was carriad out in the Taiwan Provincial College of Agriculture
and in the Taiwan Agricultural Research Instituta from 1950 to 1953. The writers express
their hearty thanks to Dr. H. Oka and Mr. T. D. Chang who gave us the valuable
materials, kind guidance and rivision during that time.

I . Materials and Methods

A haploid plant was found in the Taiwan Provincial College of Agriculture by Dr.
H. Oka from an Indian variety (P. T. B. 10) when the latrer was used as the maternal
parent of a cross and the pollination was not successful. Another haploid plant preserved
in the Taiwan Agricultural Research Institute was presented by the National Agricultural
Research Bursau in Nanking. These haploid plants had narrow leaves and small spikelets
and were sterile. A comparison of characteristics between the latter haploid plant and the
diploid plant derived from seeds occasionally set by the hapoid plant is given in Table 1.

Table 1. Comparison of morphological characters between haploid and
diploid plants.

Num. of | Num. of Gra
Strains Plant height| Leaf width | Ear length l grains graing I Irli’i_? Grain width
per ear per em. ength
em. cm. | cm. em. cm.
Haploid 47.50 0.58 11.95 63.40 5.31 0.50 0.20
Diploid 86.00 i 1.23 20.15 89.20 443 0.80 0.30
Ratio(x/Sx) 0.55 | 0.47 i 0.59 ; 0.71 1.20 0.63 0.66




For observing pollen mother cells and gametogene;zs, the anthers were fixed with

Bouin’s fluid, and paraffin section method was used. (Heldenhams Iron-Alum Haemato-
xylin Stain).

Fig. 1. Haploid and diploid rice plant standing Fig. 2. Panicles of diploid and haploid
in pots. rice plants.

. Observation Results
1. Meiosis in Pollen Mother Cells.
12 thread-shaped chromosomes were found at the diplotenestage. At diakinesis and
first anaphase, one bivalent or two univalents were found to ‘a ssociate with each other
end to end as seen in Figs. 3 and 4. At the first anaphase, 12 univalents were found to

be scattered on the nuclear plate. The frequency of nuclei with one or two bivalents at
diakinesis and first metaphase is given in table 2.

Table 2. Frequency of different types of chromosome pairing in haploid rice.

\\- - Stages Diakinesis st Metaphase
- Types of pairing ~——u_
ST+8T ‘ S 17
11+101 | 5 16
21 5 ‘ 17
1T+971+200.5) ‘ - 3
10 +87+4¢0.5) 2 - 1




117 +2C0.5) -

Total 7 12 57

As seen in Table 2, 121" and “1II+10I” were higher in frequency than the other

pairing types. Further, at the first metaphase, some univalents came near each other

as if it were a secondary pairing. )
Table 3 shows the frequency of nuclel with such seemingly paired univalnts. From

such a phenomenon, those univalents seem to have homology among them.
Table 3. Frequency of association between univalent chromosomes at

1st metaphase.

Groups of different

num. of associated univalents
Total

0 1x92 1x%x3 2x% 2x3 3x2 4x2

o
~1

|
i
!

Num. of cases observed 24 10 2 10 3 6 2

7 8
-8. Nuclei at Diakinesis and 1st Metaphase in PMCs. of haploid rice plant.
. Diakinesis showing 1 bivalent and 10 univalents.

. Diakinesis with 12 univalents.

. 1st Metaphase with 12 unvalents.
. 1st Metaphase showing 1-bivalent and 10 univalents.

Figs.
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7. 1st Metaphase showing 1 bivalent. 8 univalents and 4 splitted chromosomes.
. 8. 1st Metaphase showing 2 bivalents and 8 univalents.
ca. x 2000

At the first anaphase, the univalents seemed either to be distributed at random to
the poles (Figs. 9-14) or to split themselves, though the latter case was rare. The
frequency of different types of segregation at the first anaphase is given in Table 4. As
seen in Table 4, the 12 chromosomes were divided into 6 and 6 in a majority of cases.

‘Table 4. Types of division of univalent chromosomes at the first anaphase.

.
Types of chromosome segregation 6:6 7:5 8:4 9:3 10:2 : ngri;sgfvggus
Frequency 15 7 5 1 1 i‘ 29

In many nuclei, the second division was not found. This may be possibly due to the
irregularity of the first division. At the tetrad stage, then, normal tetrads were formed
in only a few cases, and in a greater part of cases, groups of two or three cells ware
found.

11

13

12

Figs. 9-14. 1st anaphase in pollen mother cells of haploid rice plant.
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10. 6 : 5+20.5) 11. 7 1 4450.5)
13. 5:7 14. 6:6

>

ca. x 2000
2. Embryosac Formation

It was found that the division of embryosac mother cells began a little later than
that of pollen mother cells. In a greater part of ovaries observed, two or three ﬁegm-
pores (Figs. 15-16) were found, but the normal tetrad was not found after meiosis.
Considering this fact, the second division sesius to procerd normally in only a few
ovaries. All of those megaspores were found to deteriorate soon, while the ovary seemed
to grow normally,

At the time of anthesis, a trace of degenerated embryocsac, which stained deeply,
was found, but no emiryosrc cavity was seen in the ovary; the ovary was filled
uniformly with nucetlus-like cells (Fig. 18). In contrast, it is known that the embry-
osac cavity of a sterile plant even huve no normal pert of an embryosac,

Figa. 15-19. Embryosacs of haploid sics,

—_— 5 —



15. Dyad of embryosac, possibly unable to form & normal tetrad.  ca.x 800
16. Two degenerated megaspores ont of three.  ca.x 800

" 17. Triad began to degenerate ab the same time.  ca. x 800
18. Degenerated dyad after the division; the trace is very clear. = ca.x 600

19. Degenerated triad after the division, the trace of which can be seen in nucellug cells. ca. x 2000

3. The Development of Pollen Grains.
At the end of meiosis, group of three or two microspores were found, besides appz-

rently normal tetrads (Fig. 20) with frequencies given in Table 5.

Table 5. Frequency of the groups of microspores in different nunier
at the tetrad stage in haploid rice.

Num. of microspore ‘: o .
within a group 1 - 2 4 ? Total
Num. of cases observed 7 a0 9 10 7 ‘ 53

The diameters of these microspores vary from 5z to 104 These microspores usually
showed one nucleus, containing one or two nucleoli, but sometimes none. In one mic-

rospore, further, numerous small nucleoli, in addition to two large and three medium ones,

,‘
21
20
A\
O/ Y/
22

ca %500
Figs. 20-30. The development of pollen grains of haploid rice.
20. Tctrad, triad, dyad and monad of Laploid rice.

21. Nonmral pollen grains formed after 1st contracting stage.
. Degenerated pollens.

. The giant pollen grain with two uclei.
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were observed. Such microspores may not have received a complete set of chromosomes.

After this stage, microspores were separated from. each other in the usual manner
and increased their diameters slightly. When the development stepped into the so—called
first contracting stage, the diameter of microspores was 11x to 18..

Passing through this, some microspores were gradually transformed into a spherical
shape, showing seemingly normal nuclei (Fig. 21) but others seemed to degenerate (Fig.
22). The large microspores, about 30z in diameter, were found in a few cases. A giant
microspore possessing two nuclei was also found.

The microphyle was formed in some microspores, but it was not clear whether all
microspores formed the micropyle or not. The pollen grains seemed to possess only one
layer of membrane,

At the second contracting stage, all microspores seemed to degenerate. Anthers did
not break at the heading stage, and all of the pollen grains were empty.

IV. Discussion

Up to date, haploid plants have been reported in many plant species. According to
Jgrgensen (1928), haploid plant in Solanum is due tothe parthenogenetic development of
egg nucleus; which may have been stimulated by germ nuclei from pollen. In this case, the
germ nucleus may enter the embryosac, but may fail to fertilize the egg nucleus. In cereals,
it is known that haploid plants usually arise from the failure of interspecific crosses.

Generally, the association of chromosomes is considered to be due to homology
between them. In a haploid plant, since the chromosomes have, as a rule, no homologus
parts between them, no association can take place in meiosis. This was affirmed in many
haploid plants derived from diploid species (Datura stramonium, Belling and Blakeslee
1923, 1927; Crepis capillaris, Hollingshead 1930).

But, in haploids which arise from allopolyploid plants, bivalents can occasionally be
observed possibly due to affinity between the corresponding chromosomes belonging to
different genoms (Brassica nap:lla, Morinaga and Fukushima 1933; Nicotiana tabacum,
Clausen and Mann 1924).

In haploid rice, Morinaga and Fukushima (1927) and Jones and Longley (1941) found
one or two bivalent chromosomes at the first metaphase. This phenomenon was recognized
also in the present study (Table 6).

Table 6. The number of bivalent chromosomes at diakinesis and
first metaphase.

Total num. of chromosome 11 10 9 8 Num. of cells observed [Mean num. of bivalent
Nuom. of bivalent 1 2 38 4
|
Diakinesis 5 9 — - 12 0.75
1st Metaphase 20 17 — - 57 0.95
Total 25 19 — — 69 0.91




In the present study, terminal asscciation of chromosomes was found in diakinetic

nuciei. This may account for the existence of bivalent chromosomes at metaphase.
If we consider rice as a secondary polyploid plant as suggeseted by Sakai (1935) as well
as by Nandi (1936), such an association will correspond to the “secondary association”
in diploid. In contrast, if we consider rice as 'possessing many structural changes of
chromosomes, the formation of bivalent in haploid plants may indicate the existence of
segmental duplications.

The haploid rice was completely sterile due to the failure of meiosis as described in
the present study. Howaver, rarely, a few seeds were set possibly due to mutual ferti-
lization of unreduced gametes. Such a diploid plant may be valuable for various genetical
studies, since it is completely pure in genetical constitution.

V. Résume

1. The present paper describes the behavior of chromosomes in meiosis and the deve-
lopment of embryosacs and pollen grains in haploid rice plant.

2. Two haploid plants were observed; in both of them, pollen mother cells at diakinesis
of first metaphase were found to have one or two bivalent chromosomes. This seems
to suggest that certain chromosomes in haploid set are to some extent homologus
with each other.

3. The second division was not found in a majority of pollen mother cells. This seems
to be due to the failure of the first division.

4. In a larger part of cases, two or thres megaspores were formed from an embryosac
mother cell and they seemed to degenerate soon. No normal embryosac tetrad was
found.

5. The number of microspores produced from one pollen mother cell varied from two
to four.

6. The haploid plants were completly sterile due to the failure of meiosis such as
mentioned above.
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Fig. 7. Changes in Composition During Storage (Tankan)
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Fig 8. Clanges in Composition During Storage (Valencia)

T Valencia
1EREY% Wh of pulp o
) EELR C QAR RER QEBROHE

4 EREROSR,

S EAT Y wh of Juice
N
=

DT ERR QIEER AR

DERETAR

30

> 123 4

3, B % . Soluble Solid
(DATRE () A TR AR, B ERTAR

123

14)%%&'@;&

13]
|
N
¥Ry 123 4 123
A FERER % Cifric asid s
R Q) AFRBIR G ERTaAR @EREFAMR
14 _
|
7
12 4
"i 7
I‘II i /4 | ) .
R~ 128 4 1234 * 123 123
5. BRAME oL Sokid-acid ratio
12 WorFask - QRETER D HRT - @rERETRR
}2 . N : . .
i1 o
10 % 74 | 7 J E%
ngss- 1234 1234 1283 123



T RFE 4 o K2R B L » WEAERR AR

1) JREEEILEAT 2 A — 2 ANURRRIR B —KEHR S 702% » i 2 REHE
Wb 8529 » il 5B WHEL R ALECE ZHRGRIKZ s BEE — R B 3 % /i » ThIN SRR = Ak
SRR ESR » HIR BRI Z IR EIR S 2 CGEINKEFEAE) o

@) JRHEEUE A 2 A —— S B AN B — KGR 23.15 9% » ARt
s — KRR V223598 » il S AU SRS — K2 R 19.29% » TR 22.9496 ©

3) B (REED) 28F—GR &GRS » AU IR » Bz
Bip b o JORRBEIS LR BRI ZWL 0 ‘ ,

@) FBRERZ B — % b lﬁﬂ?%{’ﬁﬁjz%%:ﬁfﬂi%ﬂ kA HI & o

(0) MEREIEEA — WY » BRI K > SORTIRE IR 2

3 5 » Valencia Zi& A%k » AT ERAK ¢

(1) EAE 9 —idr 2 WHERKREIESE — KGR 8 96 » ML HKKHEBED 6 % »
i S HCE SIS — R 20 1396 » M RR Z B 9 % ©

(2) BB 96— B BHCASKBEE — KK A339% » FAEMCIE AR L2996 > W d
AR BB V2596 » FUHTE AR EIH 1796 '

Valencia JL/-HER %62V » Rk 24k » JyA Valencia JLWZ MIBECIBEE - RiTIN
WP TR e o

Q) WBHmZAT — &R A KRR S — K 9

@) FRRERZ & I —— SR B REE RS — b 2 B B > A IR 23 » IR
B RS » TR B K 2 -

©) BEHITE-—DBREZ B LD » WILEHEP AR K o

Valencia iyl R E 2D 7% » SUHMUA R » ook » Tk 2 By i
% > BRESE o

/
%o

3 ORERENSE

BRI » 2T L 2 5T » BUBOTIRTR 2B o

BRI TS < AEHIEH TR (6 9% 7 41°C » EEIL6 4388 » Br e (Parafﬁnzfé}-l-Xyloli}ﬁ})
Dithane (019 » C26HK04% » EH 653581 » i RIS KWW S RISHE M Valencia
ZIBHEHAT MG (FEEHD > %ep% (RGN > Shirlan AG .(J&124%i7 Dithane) » iS5 RIEH
S R T SRR E I o »

Ak > Dithane {1} 74 #ll > Shirlan AG {8 I} T Valencia » 33ifi 52 {0 R e TREH I s
SRIETEHIA B » Y DGR IEC B AL o BWRDYS 00 I B - 35 B 2 i
k&MY » Dithane S48 M » 87§ Zine ethythane bisdithio-carbamate 453:
Rohm and Hass /A ; Shirlan AG R #i 2 B #) » 247 Salicylanilide, 15341 Plant
Protection /& mHIfh » JHCRUINAGAIRZ N » 4 REILER AR H L ILHEE S o

TSR LRI - SRHNAE I I SR o RS TAIEL »
R o i R o
FiiHE % Valencia YL& ik 2 Wi » A700F 404 6 B 17 o

— 24—



. WOOI UOUTWO)) u:&mﬂ.SED SyMIY (g WooX
1 g 1 9 19 4 o . k13 ™ N4 uowuod ul poyesIi(}
= beig 2 gm@,& ﬂrs aa&mﬁa Aommﬁ mﬂm@v
— — [ & FON u & Surddeaa ] 0%8
Y 4 ! ! - ° woox PJod
g ¥ 1 — 1 [ 1 4 TON & | W ®m Xk ul pajesaju()
4 g — b4 5 —_ — « oy & o loded yum Sudderp i ﬂ m\m ocmxw)« ] mww
2 g g I I 1 - I N v @ | W (&}
. E:%ESE 0
d E - - I - - p e o ¥ " 0/
_ “« ‘ 1oded qIim w:&%ﬂ K 2470
- - - - - I . ¥ MY 0¥
. | a:&magq
e -_ ! —_ - e - Q_ Iz > ) i
¢ vl ﬂhwa&% SW %550 ¢ COPRAREIRD
% I L - 1 - T Y - 2]
. _ _ Furddeamun aupI
3 T [ ” 1 1 . o . . 1) 7l < ot
_ | _ _ “  TON “ 7 reded yna Swdder Al 6 T0
. . ) . R e
6 9 - " 5 b4 I e &  GON & & Suddeasiuay)
, ) v o | ST 058
01 9 L ” 1 — 1 g “ ToN & W W sk | JOIAX + wizyered
m /
11 .4 1 W e I 1 I ¢ &« goN @« 4 1eded ypa Suidde: F, mm_.ommhumwmw&m@m
il
q z ¢ ! — 1 ¢ I « ToN o« & | Y 2] m
4 g I , - 1 1 i — &  3ON 2 & Suiddermu Q _
i | EnnLy 0Gg
4 td 5 i T I - |1 « 1oy o« 4« W Bk Xe10g
4 9 - o g - I 0019 GON 4 4 w&% yna Surddeiy ( mocm@k&@um
| ! i 44 il
14 3 8 | 1 g — 1 0.9-¢ T'ON wooz Eoo..mﬁ El i
ﬁ | 301 epodiT 101 | qods Ao@_m Pi0U udaIn) EQE onyef | justujeal ],
paproopupy | tox wutresnyl B & # | osowmwrpuy | B Y B e Re i i3 #
| *, M HE % ; m

sjuswyeaL], USRI Aq SHNIL] PaLese  JO ISquNN :ueNue], ' \qeL

T MR R N R S R B

FEH



35 » WD BTS20 » ADSEHLR YA A5 1600 » = 514800 o PRI HEIL S TR Y
Rb230L » Dithane JEAI1 24000 » 400 415800 » 4 MR AL » BRI » Sl —h
S o B SIS BN > 4975320 » LR EELA4: o |

SRR i T > B R — R 2R T » TR R > &

IR 2 » SRTRES o

T WA R IR A R OE A (R RO TASD
Table 7. Tankan: Number and Percentage of Decayed Fruits
(Summerized from Table 6.)

7 ey

BAERS | IR0

Rt obel| B R e 5;; Hap ;‘*—'g}mm Blue and | Anthrac— |Diplodia fgfarmm Undecided
Treatment and num- T % |green mold)  spot nose rot |rot

bera of treated Decmyed flum ZH # H B 2 BHH 3 H

fruits Total % Num| 9 [(Num| 9% |Num| % Num 9% [Num{ % Num %

-ber | —~ber ~ber ~ber -ber -ber

Wigs Borax 320 55 17.19 4 125 8 2.0 30.94 11/3.47 13/4.06] 16, 501
&% Paratfm-+

Xylol 39 91 28.44 | 14 4.38 4 1.2 6/1.88] 11/3.47} 21 6.56] 3% 10.94
Dithane 240 24 10.00 3 123 4 1.67 1042 2083 5208 9 375
WEENE Untreated ’

in cold room 320 49 15.31 4 1.25 4 1.95 4195 b 156 16 5.0 16| 5.03
FmES PR Untrea- : :

ted in common :

room 320 149 46 55 7l 219 | 126 39.37]  9/2.81] 1j0.31} 3004 3. 094
& Total 1520 368 24.21 32| 2.11* 146/ 9.61] 23/1.51} 30,1.97| b3 3.94| 79 520

*ORBREL GIRINEEEER (1520) 2% 0
1 R32T - K&EI!EJE §E IV R R P 16 962 » Dithane JRMIHUWRARLLL » 1410009
o RIMHLZ WIS - 1528449 » TGS BRI S B 2 BB - VA 23 R
WEA6.56%6 » EHIR BLEHAALE = 4% o
TR 2 % e R & » AL » Dithane 551%597‘117}{153 > LA S IR A de

5 $#39.37% » BB HIIHL » RIDRIRDAFE 3% » Dithane pRIIEcX » FWHHILH

AR Fot

i B > Fusarium rot L ﬁﬁ&’%%if‘ SHY 30 MK o

§8  ARHHERUIIGS S OB E R AR 2 R (4. EEROHE AN
Taple 8. Tankan: Number of Decayed Fruits by Wrappmg Paper in Cold Rooms.
(Summarized from ‘Table 6.)

. . Y % No. 1 [ #4% No. 2 T
A 2 5y | Numbers of | {3, B A @K (3-6 ©) (6-10°C) | fig R
\ decayed . Wrapping Cold storage iCold storage
© Treatment fruits with paper |[Unwrappingjroom No. 1 room No, & Remarl s
gk Borax 55 34 2 30 25
Zike Paratfin+xylol 91 40 - 51 43 48 P
DLithane 24 11 13 — — }\E‘f‘ sit
eI Untreated 49 25 2 23 26 #is No.
m cold room
AEmsEEA Untreated 149 74 5 — — | FEEmEE
. CoTinon room
& 3 - Total 268 184 184 95 99

ABHEZ IR » BRId JUE 242 A o BDARRY s 2 M3 » A8 R8I » LA
RO ARG » B0 TR Z AR R o
TR SR T R 22 R e

— 96—

Fa



. L o o WOOT UOWIO]) Fuiddeisn ) sy 0ge .Eoow
I 8 5 gl 98 3 tH ) W Om sk U0 - Ul %@E@E:b <
o1 o1 % 11 cu — _ == e H lraded s Swuddery e 0% ,\&@v
g I 1 9 G — —_ & FON & & Suldeisu EE.E 05e
, woor Pjod
I I % I g T - ¥ & TON v & M ™ <& Ul paysaIiun)
— 3 — [ q — — 4 FOoN & 4 |xaded qym Juiddsapg Cogeraskaagh)
; B ,ﬁm & &
[ g I 4 g -— I & TON Y &N )
_ 1 . I . [ Suuldeamup)
© - ¥WoB s .
. " I . - . “ “ “ “ ltaded ﬁE(m:amf M %%0
g ¢ ! & __ M W §INLT 0%5
— 5 — — — _ ) Surddersup
. - wWoon N4 .
_ ¥ , I , I " _ : “ “ “ “ lroded a@s&mﬂgaf M %50
¢ ! w o, B
1 ¢ _ 3 ¢ I & i ::ESMWD ) 0y welys v
, . £29 0/ r»
_ o I I - _ _ ¢ TON “ “ lodul ypa Suddeay| (0T 0
o © u h .
¥ e e I b — — & FON 4 ' EE&E&@ 0
sinLy 0G¢
¥ ¢ 4 {4 1 4 - &4 [ON 4« a0 M B sk 10[AX fwygered
;
1 Z i 1 ¥ 1 — - & GON & 4 1aded g Swdderpy (oze'dk dEh
4 ¥ 1 t g - - “ TOoN 4 4| W 2
1 e — g 9 — — 4«  GON 4 / Swddeimug|)
: s 0ge
— 1 4 T. 1 — — lr 10N & & k13 il S XuI0¢]
I i4 13 6 3 — — D019 goN 4  « |wdedyna Fuddeipy (oo Er%D)
i
- ; 2] ik
g 3 I 9 g - 1 0:9-¢ TON wool popEL (2
| 10 pud wos | j0a | j0ds Ai_m EoE uga1n)! EoE mEE TUBUL}BOY,
?%SSED 100 ey Zugoboqm aso'menpuy | S ,% ¥ & i1 i ]

L

B BE o3|

@ﬁl

sjuswyeal], JueIe(] Aq SynI pekeds jo Jequuny BIOUS[EA 6 SR,
BMYIREY Fewl

SRR

SEMETEENY

— 27



O o S I 2 BAGHT (6D I o HRIVRGEIRZ A » AR IR K o %
i ZBAREE = AL o
1042 Valencia P 4 Hops L 2 00 H R B 2R R ROBALTHAD

Tab]e 10. Valencia: Number and Percentage of Decayed Fruits

(Summarized from Table 9.)

wmow e/ | 5D N
kgl Pt W 3 »\J‘)If Blue and | B %, $3 |Authrac- Phomopm |1(;1:a1mn Uudecided
Treatment and Num— 9%  Green mold Biack spot nose rot [stem end rot
ber of treated Decayed froits (B B ] e B #
fruits Total 9%  Num 2% Num 9% Numy 9% Num 9% Num| %6 Num %
-ber -ber : -ber| -ber, -ber -ber|
i
i Borax 320 | 58 1813 | 1| 0.31| 18/ 563 21677 4 125 10/3.13 4195
% % Paraffin+
Xylol 320 54 16.88 2/ 0.62 7 219 144388 8 250 .12/8.75 11/3.47
Shirlan AG 249 44 18.33 5 2.08| 12 5.00 86250, 3 125 156.71 3125
was§ Untreated
in cold room 320 52 16.57 € 1.88 | 18} b5.63 14428 4 195 6183 4125
HiBEYM Untreat-
ed in Common
room 320 | 137 42.81 6 1.88 | 63 20.31) 23|7.19) 4 1.25 18.5.63 21,6.77
43 Total 1520 | 343 2270 | 20, 1.32% 120 8.09] 73/5.13 23 1.51] 61/4.01] 43/2.83

* ARBEITZ 06 » JRINEETBIRRY (1620) 9 e

L2210 » A ERETINED » %18 » Shirlan AG @R pinglf > a'i‘ém;lG.S?-—
18.3395 21 » MeMANZ 22 % o il S 2 N AR 42 81 96 » W B M H2 5L

7 9 Hu el 2 » Shirlan AG 5 » THADILAL » SRR S LA S MRS » IS
FeflR e JRIAF DLW S it » Shirlan AG i ¢ Fusarium rot DA Bibiens » 4S5y
&K o

H511%  Valencia {gfCHIHLA S2UNEHRE B A ML 2 ol (AL L 2OBHHITS

Tavle 11. Valencia: Number of Decayed Fruits by Wrapping Paper i1 Cold Rooms

it

I

(Summarized from table 9.)

: | (p ff No. 1 (/\ == No. 2 | :
Bom oM EREE G | RG] ee0| Te0| g g
Nunbers of ‘ Wrapping Cold storage |Cold storage
Treatmert decay fruits | with paper Unwrappingroom No. 1 [room No. 2 | Remarls
PHes Borax 58 38 20 20 T8
g Parafrm+ Xylol 54 22 o2 30 24
Shirian AG | 44 25 19 R — Pl O et
‘ #&= No.
HEREIR Untreated A% 24 28 25 €9
in cold room i
—“”ﬁ?};’ﬁl{ Uutreated, 137 62 | i) — — TR e
in common room ! i
& 3 Total 5 LR 73 £9

LRI RGBS R B H 2 i 171 0 174 > HIEEM3 S o 0l —iy S BB T i 529
HECEND B Z AR A > JLHBIETS 1 89 5 HIZEIONL » 55— S IRE RS il 5 o
— 28 —



m, §

o
o]

I. REZEE i
Lo AHs = BN EE S H AR » i BER A2 EEHAZT5398%
s BEEH 2 R B IE148% » TiPB BRI S A TR A7 » =] AYLR
TRER 2R » B2 » 4 S RIS ERI 2 L » $E0 B2 » TS 8.3 o
2. Valencia i & B 1L 58 ﬁ“mﬁa%f HRETRE A2 > REHR ZIT
9.49¢ » FEZ=HH 11219 » MiEHBEH » $ B0 B2 R EHUREN 2969 » AL SR EEI=
[ H 2 EAR 6.4 96 153K ©
FLRELE B L SR T AR o
0. JEE RS
Lo MR 200 B B 2 L ) TRMAES 28 M > IR AR 30
JeAR o HCEREE] o )
2. Valencia ¥E= ] 2Rk BEE 43000 > TIRRSES 28 LY » BRRIZRIE120
Ao BRI o
Ar. SRR .
L Faf e
(1) #pEzn Dithane 2 #5HLas T » Hif1iE0.196 » C.296 %0496 2 Tk Skap i
15109 » KLLRIES KIS E o
) JEHRpEET > (Paraffin 2¢5F 4+ Xylol 8{%) » #iLAs128.449% » fiyi K Fus-
rot SHEREAELS o
@) mw@mzwﬂ¢ﬁaﬁw~T&mfmﬁxﬁku;wwm.wm/o,
SRR IR TRE o
@) iSRRI 2 AR 46,56 96 » 1R mE AR (16.3196) 2 = ik
> 0 0 S R 2 ARSI B 5 (S RE AU I 2. 59.37 96 o
(5)  WHURFWHCTE A 2R MR » ZERRE 2 S R o
2. Valencia :
(1) it e SHERETN R B2 A AR ETR AT > SERIEIR FLIAL o
(2) Wil RIS ZREES » A1 42.819 » 137 SE R ILER (16.57%) 22
250 » Pl B HEDRER IR o
(3) [ HCHL N (IRCE i RS B R ZRE » 2l » JLHIR171 1 1740 E—ip %
(B—5’C) 2 IMABEE i SR 15 » JLHLIET5 1 890

—_ 29 —



AN INVESTIGATION OF THE KEEPING QUALITIES OF
THE CITRUS TANKAN HAYATA AND CITRUS SINENSIS
OSBECK °*VALENCIA’

By
L. €. Lin, C. C. Hwang, G. J. Kuo, C. W. bhlanor

uummary

This is a report of the 1953 April-July storage experiments. conducted at Taipsi,
Taiwan with Tankan (C. tankan Hayata) and Valencia swest oranges.

. The average temperaaure and humldlty in the storage rooms were 1°c0rded by daily
reaqus The temperatures of the two cold storage rooms and one common room for
containing the fruits were 3-6°C, 6-10°C and 14.0-32.5°C, as shown in thrx curvas of
Fig. 1. The humldxty ranges of those two coId rooms were 81-959%, and those in the
common room were 75-879, as shown in the curves of Fig. 2.

The trcatments for Tankan fruits consisted of:

1. Borax 6%, 41°C. soaking 6 minutes _ §
- 2.. Dithane 0.1%, OZ(V and 04/ soaking 6 minutes (the active ingré.die"lt of
o Dithane is Zine ethyxene msd1thlo—carb:\mate, mawafactured by Rohm and Hass
Co. Philadelphia. U.S. A) : ‘

3. Wrapping paraffin (2 parts of paraffin+8 parts of xylol) .

4. Untreated (coatrol)

The treatments for Valencia fruits consisted of:
1. Borax 6/ 6, 41°C soaking 6 minutes , _
2. Shirlan AG 0.1%, 0.2% and 0.49 soaking 6 minutes (the active ingredient of
Shirlan AG is Salicylanilide, manufactured by Flant Production Co. U.S. AD)
3. Wrapping paraffin (as-in Tankan)
4, Untreated (control)

Storage tests were made on {ruits: (I) changes of the fruit weight during the
storage, (2) changes in the composition during the storage, (3)the conditions and amo-
unt of decayed fruit by the effect of treatments. The data are shown in table 1 to 11.

The results may be summarized as follows:

A. Effect of treatments on the reduction of fruit weight .
1.. As to Tankan: -The data are shown in table 2.

A. comparison of the reduced frmt weight was made Detween the fruits in
the cold storage rcom No. 1(3-6°C) and the common room. It is generally recog-
nized that fruits stored in the cold room (3-6°C) retarded the reduction of fruit

2ight, and under such condition at the end of 2 months of storage there was
only 9-8% of weight reduced, and at the .end of 3 months there was only 14.8%
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reduced. While in the common storage room, - at the end of 2 months of storage
there was 34795 of weight reduced and at the end of 3 months all the fruits for
weight record decayed. - ‘ . :

Wrapping with paraifin (2 parts of paraffin438 ")alta of xylol) gave the
smallest percentage of 8.3 of waight reduction due to less respiration in 'this
condition. »

2. As to Valencia: The data are shown in table 3.

Storage in co'd room (3-6°C) at the end of 2 months there was 9.49% of

weight reduced, and at the end of 3 months there was 12.1% reduced. In

the common room at the end of 2 months there was 29.6%5 of weight
reduced. Wrapping with parffin -also gave the smallest percentaga of G4 of
weight reduction.

There was no significant difference in the reduction of weight berwzen wrap-
ping paper or not.

B. Changes in the composition of the fruits
1. As to Tankan: The data are shown in table 4.

The amount of soluble solids varied slightly after a period of 3 months in
storage; but the acid content of the fruit decreased rapidly. So the solid-acid ratio
reached 30, and made the taste too sugary.

2. As to Valencia: The data are shown in table 5.

The amount of soluble solid incireased about 109 and the acid content of
the fruit varicd very slighly after 3 months of storage. So the solid-acid ratio
changed only from 10 to 12, good taste still remained.

C. Effect of treatmentson fruit decay
1. As to Tankan: The data are shown in table 6-8.

The percentage of decay was smaller for the fruit treated with Dithane
than with the other treatments. The average decay betwzen 0.195 0.29¢ and 0.49
of Dithane was around 109, the higher the concentration the fewer the decay.

There was more decay (decay percentage 28.44) especially Molds and Fu-
sarium rot by using paraffin wrapping than the other treatments.

Borax soaking brought no better results about decay than the untreated (con-
trol) fruit in the celd storage rooms.

The fruit decay percentage of the untreated fruit in the common storage
room was high with a decay percentage of 46.56, triple as in the untreated fruit
in the cold storage rooms (decay percentage 15.31). The black spot decay appeared
especially severe in the common rcom.

There was no differeace in the amount of decay whether wrapping with
paper or not, and also no significant difference of decay between the two cold
storage rooms (3-6°C and 6-16°C). |

2. As to Valencia: The data are shown in table 9-11.
The differences in total decay percentage between the treatments and un-
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treated (control) fruit in the cold storage room were small.

The fruit decay percentage of the untreated fruits in the common storage
room were high with decay percentage of 42.81, about 2.5 times as in the untre-
ated fruit in the cold storage room (decay percentage 16.57) and the percentage
that showed black spot was especially severe in the common room.

There was only slight differemce between. using wrapping paper and without
as to the total decay perentage.

The amount decay was less in the cold storage room No. 1 (3-6°C) than in
the cold storage room No. 2. (6-10°C) with the ratios of 75942 899%.

The authors of this paper wish to thank Rohm and Hass Co. and Plant
Protecton Co. who kindly sent us Dithane and Shirlan AG for tests through the
help of C. H. Hung formerly Head of Plant Pathology Department of our Institute.
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A PRELIMINARY REPORT ON THE LESIONAL REACTION OF
SEEDLING AND LATE STAGE OF RICE TO
BLAST (Piricularia oryzae  CAV.)

By

Hsio-chien Li

Summary

There are fifty-two Ponlai (Japonic type) and thirty-eight Native (Indica type)
rice varieties had beed tested during the first' crop in the year 1954. In order to
induce a severe outbreak of blest disease development, an excessive amount of nitrogen
fertilizer in form of ammonium sulfate (1500 keg./ha.) were applied both in the uursery
bed and paddy field. Seedling of all varieties were inoculated artificially, but in case
of paddy field tests no special arrangments were made ofher than fertilizer application.
Aim to have a better yield of spores for inoculation, the seedling of a very susce-
ptible rice variety known as Kunshan-Wu-Shiang-Keng was inoculated previously,
thus an abundant of inqgulum were obtained from the affected leaves during the
course of this experiment. ~

Inspections on disease development of rice seedlings were made 7-14 days after
inoculation, and the later stage before heading respectively.

Data reviewed from the foregoing tested varieties which could be classified into
three groups namely, resistant, intermediate and susceptible according to the type of
affected leaf lesions indicated (See Fig.1 on page 34)

Degree of Resistance
Group No. of rice varieties and the plant-type
Seedling Late Stage
1 Susceptible Susceptible 49 Japonic type rice varieties
2 Intermediate Intermediate 7 Indica type rice varieties
3 Intermediate Resistant 21 Indica type rice varieties
4 Resistant Resistant 10 Indica and 3 Japonic type rice varieties
5 Susceptible Intermediate
6 Suscertible Resistant None of varieties could be classified under
7 Intermediate 'Sm;ceptible group 5th-9th
8 Resistant Susceptible
9 Resistant  Intermediate

It was concluded that the lesional reaction of leaf among rice varieties was
significantly correlated between the seedling and the late stage of rice plants.

— B8 e



g y -~y § 3 P -
RSB IRIEMES )20 B
5 1~ S |
= .F.l-!l] -r.%‘
JEMAA4: (Achatina fulica Ferussae) A#AHIHER » BEIEA » BORBM » WIRIEHIR
s T > JE» ME RS RS2 ALE » AT HEHEDM o REH BRI BA L2 mk
S » FRIEHBINIRA VB R (L1210 » FIEAKTIRIER 6 /) » hiMRR
AL AHA RS » BEHEE MG A SR » RIHK » 281000 RECF ZIN%
v IRH > AR YD > SR CERATRIRSD MR o HS BIARAAR L 2 — X 1T
Bo
RELRERIL—FEDY » IRIEREIEZ FHRTFMEA o WPMEH o Wi - HH
Metaldehyde SEEMIBRE > MHEEER » AUBRAEERISERNY o ERHFEML » W
L BHC » DDT » BHERSREBEAEEIRA » e o MBI £ T k(e 2 2t e -
CeBr B BERER » 45 R B o B X NEEY) » EHERIRED L » BAEE - SR
AN EISNE FITIEGER B R R, » o3 IR ZRHI N B R B 2 PR ER o e HERE SR
> B o '
HRERERETT T » SRR EABEL S BIHEY » AARIEARR » SRR EIME » Pk
ERBRESE » kST -
= ® R #HOH _
AERERFT 2 e By (BRE50—70%) - SRE AR  FTREES » 5T 5
DY : : |
(1) FILHH CaCN,, RESEM » RAKIEE AT o
(2) fhgee: (NHDSO,, REshiLsite: > AAME o
(3) & U NaCL, EJSHET &2 &M o
(4) #®ER NasSiF, B
=, WIESEREHR) S e i
e AR R HI 80 > HEA—RE—AR » BZPERIEER60s » (ks » KT
P15 6 A% » R EREERI20M > 1o 2 HEEAIE RS 5 U » BN SRR Z 063 4 > 14145 100 B
o PR BIIEERER » MBS H T BV A BN » SRR/ NEHRES —oK o SRS RBOR A2
FEC-H > HERE BISREISORI0N » #aing— KB — o

—39 —



— 40 —

34 9%

L

108

120

F— UESEHERERRREY ron
WO B OB O®m OO WM& T B G
BT , ” ~ >
CUNR | BB | ARERE | & B RS | GRS | ADRE |2 B BB
12 6 30 42 51 2 1 —_— 1
2 6 34 47 54 6 1 — 1
36 11 41 86 84 "1 1 1
48 13 41 86 86 33 12 3 5
60 15 43 95 87 43 18 3 5
72 15 43 96 89 58 31 5 5
84 15 47 99 9 64 37. 7 11
96 17 43 99 95 66 42 7 11
108 16 44 99 95 69 43 8 12
120 16 45 99 95 71 43 9. 12
@1 UREIE IR IR AR
00
: - EE(HER)
(o]
ac+
70
.. 0t
BH
O+
g -
404 FET)
30+
201
104



WA 2 RS o BRI HEER » B2 B R REREE ZBRHE A - R —PIyIZ ]
BRI - VAR SR IR o YRR IET » BIRAHIGEER » BAERRAER > 7R

SEDFEC . (RAEEAL) B BEEE M2 BR—-FFIHT R E PR i » Btz

DUFEZER » JE5R SRR A » BUBRRILE SN » SR RHMRZ » HUTEZHNER

S o - > REPSVRSILT: > TR IRGZ N TS R R T2 B RS0 P 4
Y HFRRES AR ERELZ

M, QIVLSTXERAE LBRE
HUR S —KEAERE » SLIES NS » TR » J5ER 51540 » 601803 =4 »
DU 2 A1 o BI20M » SMUREET » ek 5 CHAHAZF25ED) - REEISYES A
290 » 10720 » SHE 4 HATIBIHRE » M FEIRL2 ISR S— © BUBRIHEY (7
9A29R 1057 BRIOASH » FRMERIR 1 LL6F605 A AR o SEREER (ERED)
BiR » SRR » MR IEAR o

sd

&0

B 2 BRILHEAG AR FHBILE

70t

60

50

20

10




R BAIHERESIER S BB

- WO M OB om O | @ & ¥E T B (%
TS . ® T B = =
D 90 3 | 6 I | % 3 | 0 ®m | 60 |0 X
12 32 13 13 1 l ‘ 2 4
24 32 13 13 5 9 13
36 57 33 85 32 47 49
48 61l 49 40 45 59 65
€0 63 54 . 44 52 65 72
72 68 54 . 46 56 . 70 82

B, fARBENEARE
KRG BRSOV AT » B C ST B TR 2 B TR AR o
SR IR » FERERE R 15003 » MEEEL2ATAS NS BRI B BT © SUBIIR12 1 R
ARG —K GEHL6K) » SR H W REIB0E10 1 » 541108 » 3HEERA4-500] - HEBAERRRSK
(KZ) B » AT DR » P IE3E06/1K4 » W2 982k 3 BRI 120 /e
Py o

RZ AR NF A ERRLE

i AR A %‘% ; T’ g; e) !ﬁ *E T Ec 0

PEEELEAN | PEEEEMSNN | EhEEEO4h | FHEEEEAS/)

UhEs) AR | RECAMES | RERAMRAE | RRRA MR
6 i8 — 0 -—
48 18 - 12 -
€0 20 36 22 ¢
7% 30 36 36 16
84 28 40 40 20
96 24 46 62 22
108 - 46 -— 26
120 —_ 48 —_ 20

7 AR EBREHRE
AR B 5 RIB IR R L5 SRR 4 BB T - AT 2 HBERB15- 30 &
50mg. » £H=#1 o 5 MR IE40 » SORSTHIRS o FABRRE P RITRRBRE L » RIBE
TSR (B34 - TR - BADSEEBARR ISR EE (E5) » Aumss
EHEHEERA » FR24 NRFRE LR —K o FAERH MR RBISOE 9 A - BBARREE (M) Aix
> SR R8s EARES o '

-_—4



FIN BRI R ERREE

e W 5 E o ® O0
e Tome. 30mg. B0mg.
D) (g A 4580) | (B n’ﬁ‘—‘ﬁtﬁoﬁﬁ) (R 415770
24 0 0 24
48 19 33 40
72 24 40 52
96 29 43 57

£, WP EET
TEVHE 2 SRR S L5 » SIS L IRAT > B AR - SR S SRR A
BEEE 5 o » FOER ISR 0 LN » AR RTIBRAL R B W 2 R o It
FRITT > RN U TR EL o R 294% » HABEERIZ AL » DUEREEIRTT o SLF0
B2 B > SRS N IR IR » R4 TIRBRE o iR IR ATE » (145
B o
AT ETRATI » 7675 B2 BT » BAT B » B~ A o — B3 B8 5k
537 5 SRR AT » T B4 L SRR B SRR R o
B R IBERLE FIS > BRI ARRE G SEMIF B B 2 I (716D © ILEISH 2
HRIIEILR » KEI 7P MmF%?%’ATm}mﬁmm11%~@ﬁ%@%ﬁ&ﬁH2¢ﬁo
2. (R HI BRI D PR I AT LIS [ o A% BSREL 2 IDR » ABLAL A g
B I USRI » e B - (ER A PR SRR » S 4LE 23
D > Pt S HRIIECE F68REE 520 FRgs (TEW BESERNZ F3E 5CO R > Fak R
Bl » HRENIGE » RN —F » BRI HAEI o WA IR FBEAFE I S0 > WK ARSE H G
BRI ELRIZK ISR 2 T S50 > CORERIR IS T » SRES RS sl I 2 g > i
ALEEHEE] » SEIESETE) o
BT » FRSERI2R 2

SR SRALBRAL » L BT BT

N, #E )

Hy_F SRR L » WA AN » AV RS » AN » BRERAFIVEREEY T - B R BB R
B2 > RUBRAIRAEAL o A~ i3 (HER 43 20k » M B3 e LEEIL ) > e
gk > — TR — 2 HE R > — BIFEERZ » REBEIRITT » Ha B A nem
ALZIH o WUHE A R LB 2B AR » B W RbLr i (B o BRIAR > 64
32 BE R TREERAYIR60—803 » Jnpl BILAEMRE FIBRES 2 K e I » B AL » Sl AR H
R R RIREEC R » SRV PSR L BB BAR T » ARG K B MK ol BT B 220 « LR
AREE2—RELE » ATIERR2—3K > B A R B U A AR AR SRR TR 5 6

P
W I

> It




E,

[l 6 SEPRRRT-EM PR SRk 2 IRRL 4 SERRTRE RN Z R (B



CALCIUM CYANAMIDE AS A REPELLENT AND CONTACT
POISON AGAINST THE GIANT AFRICAN SNAIL

(Preliminary note)
By
L. T. Chen

Summary

A series of preliminary tests made at Taipei, Formosa in 1950 revealed that cal-
cium cyanamide is a promising repellent as well as contact poison against the giant
african snail, Ackatina fulica Ferussac, which was introduce into this island in 1932
and is at present one of the major pests everywhere below the level of 1,000 meters.
To avoid its harmfulness to plants by direct contact, it is suggested that the application
of this chemical should be in the form of 6 cm. wide barrier surrounding the plants.

tobe protected. Each meter of such barrier requires 60 to 80 g. of calcium cyanamide.
As a contact poison, it can be applied regardless of the weather conditions. Its ef-
fectiveness as a repellent, however, is weaker in rainy days and lasts 2 or 3 days.

Under experimental conditions, about 169 (in fine days) and 509 (in rainy days)
of the adult snails encircled therewithin were able to “break through” the calcium -
cyanamide barrier, and zbout 709 werekilled within 3 to 5 days. Prematured eggs
were laid, usvally 43 hrs. after the snzil got in direct contact with the poison, but
failed to hatch.

Besides its effectiveness as a repellent and contact poiscn against the snail, and
also as a fertilizer to plants, calcium cyanamide has the advantage in being cheap,.
readlly available in rural countries and simple in practice.

s £ X B

1935 Dasinger, A.J., Measuring the efficiercy of naterials used for srail control. J. econ. Ent. 23.
(6) : 903-905.

1938 Corbett, G. H., Tle giaut srail (Ackatina fulica Ter.) Malayan Agr. J.,26: S76-379.

1936 @l BEMSICRET B SEE32(868) 679

1042 =EREEpUES EILEE 77y hwe<re (Achativa fulica Ferussae) @[Qjﬁﬁ}:%’?‘ LE g
EAS AR 88(7) 1 563—57T.

1950 P E ZEBAZHREEBE NN BERERSEGSFI(D 615

— 45 —



VAR BRI
R 5

AL A2 I > TR E DT ANE = TR o A R IR ISR R > (R RS »
TENERITL AR » IREHAE » LAM 7ot T FDIHE A ) B3t 1R 5 T o B ph it — TG
B ABBEERTR » BT R R A » R WA R AR T L » A
S A IR BT » SCEH AR » FU1950% [ HTE T 85,575 /0 » 4
PERLIS 57,169,923 )7 » 2 illF: » EUAZAL o HRIRTIRRELA N » TN B P B ISRt
o BB RIEE A BT RIS » HAGTRE 700 JTHA » B2 e S EEAR R — o 3t
SRR ST S » AR AR » TR » B T 2 » RN LR
BRI » WAL TR » MR F IR 1 » SRR o WA TR S RE
A2 HEE » (AAEASE: » I8 R A BRI LT » b R MR R R B
PASE » DLMERRERTRIC S o (ER IR » HEREATIR R 2 BT » ST PRIRTOA T B B 5% »
LU R T R e L 2 T o WERRWR R —T0] > THAABRILARIR T A 1K) > Searui - AR
REAC S 2T » RO » SRR > (TR RS R AT » R
WRE IV AEHAT T » SHS R o ACERAT MR BB BT » TOPH0 » WL Rk o

2

i

=B A B R

HERTHAL A MU AHBE DI » /MR AT R 5 W, E. Stokes B Fred H. Hull —
(1930) FIMATRGRMR » REEARZ TEHSTRRA TR ZHE > r=—021 » @l
FEREEASRE M2 r=4072 » SRR TR HMEAFRESEZHE r=—C043 0

FREE (1932)BF T 314 “FE 10 A BlAC Z MIBATE R » FEER T A& BIHIRLE B 91 2 BB fRo

R R r = +0,965-£0,00405

e B T r = +0,967-£0,00380

KPR B r= 40,9480,00597

R R B B R T R r= 40,248:C,05530

TR I TR s f= 40,170+0,05720
J.F.Duggar 1% #1931 —1932BFe Bz LIRS Spanish 716 AU E 2 HOR » 51T
FEE R B B 25 5 7 1931 R R R RHER L S I e R R B +
043£0.114 > 7EBCHERTA9 38 H & HET AL e B FMCRENS SRSt 2 AIBE 45 0.64::0,(85 o 721932
TR A B R AT SR M B R f 2 HHER150.68:0.096 » 7 ik BEGT38 H 5L B Bk sk

— 46 —



e 2 A 150,650,099 o
Hayes T.R. (1933) B4 \ran%ﬁg@[:aﬁvzr’magﬁ  FEHEIERRE » SRR > TN > SR
FIE > U 2 HE o B B2 S0 o M AR Z IR - B TR I 2R » A
A B Maralihalli, SS. (1983) FHBESER » FAH B FLUE L FEAEA BT
_ SN ) RN AR AR SR T B e
75 Malloheralde (1934) Jfr‘h»ﬂﬁmmﬁl TR > T T TR
Gl > SR RAFE 2 AR R BT 2 AR AR o

=i R #H #H

— IR A 2R (R HRALS, Waldron (1919) #2710 A RURE /MR s R VR ) L) TU P BE R »
EhrEEEG Cheualian (1929) #R4MEEAEMISLE A » 1 Waldron K234 RTHER - W
FET0T Robbins LS AN » 5 KEFALEL TR o AT 2 FRJIA » Bhs SR »
PN S A v A A ﬁfﬁ’,JLva FEREGE D > A By - b NPT » SRR T A
FER WA AR Y o SRRIFEL » BUSHRS » M 1E » BCREBIH » PERFI S By NRFET 0 ARk
FRIRIRH TR o /N R 23 BTN ED > JRUEIRREIE » I o BARE » MFE 0 AR AE 0 2
1€ » UNMERRY » SRR R R 288 » RFL 4 500 » BIDUARIER G- 2T S > AR —TRIE

FNELERAE (LIS T AT » MM T AR TR O AT 253 RO AR DAL EAER o ABXBR L3R
:ﬁﬁ’l‘ﬁolﬁfﬁ > SLH AR AT A FRS5 » D1 BISRHKG » DIE KFRHT » iR
A 12 o KRPER 2 IR AR 5 B R AR T 2 BRI RRAESR: o PR A T BT -
BERH BATAER o 306 LU BRI AR A4 T 2 e o AR U SO s W RN T -

X

-

e

RS
S NS

v &

& @ 4 H | & e |2 gm&& R0 %o 2o m e
1R sk /b R 1 58 EREENERERESM ARG P BAR:
b 1\ N2 SO N ST -

3 M o K3 B o~

E I INI 2 SREVAN A -

D AN = BVA N 1A S -5 B

6 Mo oek /N K 6 E| o~

TO% A 1 88| HERRTeEREM

S Ei Bl 24 I Vi } i

9 T oW 1T | AREIT IS
0 % oH 41 B o»
11 Kopergaon 1 Dharwar ”%E [ (EHY%%F%{% Hik 1948428 H
1% Spanish Improred .//,-\ 7




‘Dharwar Spanish 5

Dharwar Powsdihery

Kopergaon Spanish
Improred

Kopergaon K3
IR R 21

INomE BE 51 g2
1N 25 &
;O - S N 4
wmom o~
2T T AR 04
# M R kB
1) B = AN )
B 2 £
< N 1
2 I - S NI 12
i = N FiL
Bt &
=8 Bk
=5 A (=)
i b
En EZ Spanish
Valencia

Maleys

Kart 673

£ A £ =
mFE 2L B
2] B el
M EBEAFE
g2 ¥ oA m g
(N I == B =]
B OB W =
BB it &
x B == It
= B /A K

”
”

”

7

B BB (A
7

”

2

7

7

7

7

7

7

7

7

v

BIE P RLE T

AP IR R

B B LSRR U A,

7

7

- ERERR e B

74
5 E R PR S
7

7
”
%
”
”
7
HERARR GRS

4

— 48

7
74
7

174

199779 §

194754 F
1947 E4

194735 4 B

7

194754 1

N v

AR

B RES
P B s

PRS-



OB ML #
74 2 I
7 5 nE
b B O wm 2
O EME N
BB EE XD
BOR AW T

2

@ 1L
WO OA W ()
7 (=
rigbc e T T O

7 (™

19505215 7

P R R

” .

74

JCPEEILERIR

EIVENERE %

V4 7

FEILER ”

IR ”

EREARE v

7 7
Vi

Y4 7

PR EHEIRER

7
7

JEvE AR
FETORNERE
” |

R A
eSS
EARER
¥4

TEsR s

7

m

(-
o PR TIE HR M5 1R20%E » FHEE WM & IR AT T -

A} EH-

V-
TEEHE BT

®

- PERRTE ¢ BNREERRDRG - FRTCP NI ERIRER o

1
2. MERREEE ¢ PO ARTE) RIEHIEZ S EE o IHERNE Z o

@

BRI H5

FENE  INEF R

© ® N oo a A

10.
11.
12.

o AT

14.
15.
16.
17.
18.
19.

fERE e © B

BEFERE T PR

oXc <R ST N R S A

Bl 2 i Mo BRIV BRI o

s e AR > B P EWIRER Y o
b s i e WE - AT o

AL R PR LSS R T 2 o

LR+ DLETEHIEION (HMONIE) BTS2 o
SETE T DSERIEION (BI40ID) AT o
BEIRIL 2 % > B > S =GR o

oo B SRR o

Syt —

o PEEE

:”:.»[}1’\‘
Bl 2
K

SRTENR : BB E > BERRREZ
3. PTEHETREE : 5% » o AHZMILRZ -

ek -

T-B3AR ¢ Atk MR RESRM IR o
FILA + DEFIR RS RSRHGT 208 T2 »
PRI © DR B 2 R 208K T 2 o

MRS BER > b BEHGEHE -

— 49 —

LREHBBESTINT -



20. FRILABHEL : 48 o FUSRGRE S -

21, FHRETREL ¢ DUERI SRS R PR AT > 20T 2 o
22. FHREFROE ¢ DRSO PR A 208 T 2 o
23, FEFRE DRI A o

24. TR - B BRI BIRIEERGEEZ o
25. Rz - ‘quan.)}I 403 uUuEﬂi&zo

26. FPRrELPURTEILE ¢

—=—x 100 3412
(: ATE e AR HER ST
MR R DU e S By » SEDGRAL SR » IR AR TR
:}ii"“ﬁzﬁ%m WABITLAIEIA T8 % » MHRRIER > BEZ AR » Sebpkr ik =23 I"\ |
SRR A TP EAIBY 2 ST > RS SRR HRFRESE » DT HIZRNG o Z3 RS IRLEUEY »
R SR T2 RG TS IRRE - D IR AR IR R - R B T 2 B o

BE

() HEHE RSB REY
AR ELT60 o [3195141- 2 H 28 BHRRE » 178 2 AR » FHE40A % » BEEH204A %5 » fit —
&aﬁﬁm%vﬁﬁmm>@ﬁ@‘ FREUIR20M: o LA » SOBHR IS » 47115 o B
AT L0028 FrHE IR A5 2500 » Sk EEsE SA T » TiEESFL.26 25T 500 » > SERE TN AR HE R 5 Js )
Y SEIERAH %— Bh) = 8 A 3 Byxfko

SN - -
(—) SEBEBEARTIE T H R » WORERE » ekl
B U » 0

2o s gk -
g A‘m%‘/ucf -0

Fe— FETERMIR

a w5 w B ERE L e | vt | e SRR G | S | e | e
Gy ) CA5I AN
LN mE b RL 1B 189.3) 62.3) 308 % | | % 5030 5500 245 % |
2 N mE o/h % 25| 1279 Tie 331 o 7 2 4.41 577 270 iR %
3 I0 BE R BL OS5 BB 1429 656 3.80 » % | w 496 6.01 . 247 & | @
4 g mE b g 452! 13500 904 388 o By 528 6.01 2.60] s> | 7y
50K mM: s ¥ 50E| 884 575 890 4 P ” 4431 640 . 281 % |
6 N M osb ki 692 | 1219 100 315 o B 5.82 6.09| 2.66 & | ¢
7 % His Lggl 1443 636 375 p ” 497 . 596 257 & | #
8 & i 24 g2 | 1020 S7.4 347 & oy 5.36| 524 245 1 | g
9 & His 17 B2 | 1655 832 390 4 e ” 5.1 541 273 % | »
0 % iy 41 8% | 14520 73.8] 289 4 G 5031 530 264 i | %
11 Kopergaon 1 Dharwar 133.8’ 69.8’ 331 » % 7 5.16]  5.35| 2.88 e




Sravisl I prored
I'larwar Syanish 5

I kaiwar Founilkery

TFeyergeon Syavish
Injroied

Kejergeon K-8

J[IIEER o A
” 31 &%
o W RHED
;U =W N i
LI B .
R A
wE e S =
BB A R
S T .
2 = 7 e
SR (-
% £
- B
= B (=)
i o
Er EZ  Spanish
Valercia

Maleys

Eart €73

£ & B E
L S AN <
B OB B
BEESEER
E B HEE OE
VGO B = I TR )
BOE W ¥
BOE O &
£ B = F

3.75
8.67
3.20
3.44
4.08
3.€5

e

78
3.
4.0

&9

C

8!

5

3.E6

[y

3.

&

88

A R L
cn [l By -~T (a2}
=T - =T

co
cn
o)

@
3
)

3.k

3.46
3.85
4.00
341
2.81
3.80
3.71
3.71
3.67
3.40

e
-J
VY]

o oo
on W M
o I 3

oo
o
[«

— 51 —

Vi

7

7

7

4

/4

7

74

4

74

174

”

Vi

4

”

4

”

174

”

4

74

4

4

a7

/4

/4

”

7

”

”

4

& F <

T

& B

A\

<

&

IR E % E R

174

”

2

7

7

Y/

7

7

Vi

174

”

”

7

7

7

4

7

4

4

/4

”

”

”

2

4

4

7

7

2

7

”

”

7

7

Vi

7

/4

4

”

5.1b
5.29
5.3¢
4.0
491
4.49
5.7
4.09
4.87
524
4.57
5.28
4.46
5.0
5.23

20
4.0
5.01
5.10
5.21
4.98

5.€ 7;
5.E0

5.49,
5.8¢
4.€8
5.88
6.03
5.01
4.86
4.86
5.0€
5.17

5.04

5.37
5.54

0'
&n
()

A
e
ol

5.4€
4.5:
£

5.45
5.0
470
5.65
4.45
5.46
5,59
5,28
5.€¢
4.70
5.06

.89
€.08,
6.20
6.27
6.6%
€.81
5.9:
6.09
.58

S A A S A e
-3 for) e ~7 i} - o
LA R R R

A AT
w0
£

"y
©

&

7

TN
>

oW

N

4

4

Vi

7




B = | N R 1089 82.9[ 830 4 o | o | 449 507t 2.13] % | ®
49 s B I g 15 98.5; 69.81 257 o | om ” 410 477 2.351 I
50 2 2 o 86.3l 64.3‘ 314 » P ” 434 525 232 B | if
51 » bEE | T46 67.6 340 o ” ” 482 576 2.45“ P ”
52 b ¥ O\ oW &’ 84.2‘ 63.3] 395 4 ” 7 5.12 5.261 2.18‘[ ” 7
53 I W o B oy B 799 574 274 7”7 7 4821 521 278 # 7
"9 75.6‘ 414 5 L 5 | » 482 552 201 ” ”
946/ 58S, o% 260 # | | o 500 5.86 2.231 p ”
1205 59. 6‘ 260, o | % | » 418 507 247 » | E
57 | 958 51 71 3.17! PR ” 538 550, 232 | »
53 & 139.0‘ 60. sk‘ 3.60‘ v S| v 490! 557 273 # ”
97.9 J‘ 4.13{ P I FE R 461 571 264 » | #
1.23.4‘\ 59. 21 3.50‘ Vi ” 7 5.86 5.76i 2.64 2

M3 — P08 2SR 4 5 AR e e 116.11 3% > Rk Bede 68.22 A0 » AR
B 3-55251»“ DL F E R RN ORI o AR > BRI - ST AN
H > il W e FERE TS 503808 » B2 R/VT-TE 5.58 % 255 A% » RERIEHE AR
i P DT

() BB > PIT R » BEIERA » BRICIRTREE > R - T-HARE > JUEkR RS

EZ Bk

_ o |wmEwm * B W m

W B a @ g ERRESE T T #

LA (N = S (S < S A 4/30 i ity 23.5 16.8 40.3
2 R W o B 2 5/1 75 P 25.7 16.5 42.2
3 L HE N R 3R 5/3 =] 7 23.5 16.5 40.0
4 IR BE N R 4 5% 5/2 b 2 18.9 14.2 33.1
5 8 ® /A OB 5 5/1 7 7 34.6 14.5 49.1
6 )8 /N St 6 hE 4/30 e P 18.9 13.0 519
T % Hit 1pE 4]30 7 2 20.7 15.8 36.5
S % it 24 o 5/2 2 2 15.8 16.0 318
9 % i 17 5 5/2 7 ” 17.1 15.2 323
10 % i 41 gz 5/2 7 2 24.9 19.7 44.6
11 Kopergaon 1 Dharwar | 43/0 G 7 21.9 2.19 43.8




Spanish Improred

Dharwar Spanish 5

Dlarwar Poundilkery

Kopergaon Spanish Improred

Kopergaon K—3

Jooom * 21
JRoo® M R 8L
IR 26 &S
w s A B
i 5] %\ &L
] e N AL
i M X &k =
(S 1) N = T N
= 3 &
B =) VN A
4 = %N L
E B N AL
#H £
x Bk
= B (=
=(d o
Fi B Spanish
Valencia

Maleys

Kart 673

= % *F =4
BmOF £ 2 F ¥
= B H
2 B £ A F E
£y B B W =
o 2B = . =
B # bt =2
ED )::3 1€ &
P B = 1t

4/30
4/20
5/2
51
4/30
4/30
5/2
5/1
5/1
5/2
5/1
4/30
4/30
5/1
5)1

— 53 —

Vi
7
Vi
7
V4

75

7

T75

i

7

3

75

B B ¥

/4

7

7

7

74

7

a7

Vi

7

7

4

7

7

7

7

7

/4

4

74

/4

4

7

7

7

7

4

74

4

7

7

7

7

18.6
334
30.8
26.6

13

D
-3

-
o
to

9

14.3

4
el

27.4
19.3
21.6
28.1

o
=
]

o
L
=

£6.5

t

31.0
20.4
24.8
25.9
21.9
20.7
18.0
26.0
20.3
26.7
24.8
33.6
27.6
19.8
317
29.5
25.3
21.5
29.8
24,5

15.0
23.6
19.0
20.9
179
14.3
15.0
15.7
17-9
215
14.3
13.2
15.6
15.2
14.6
10.8
20.0
14.4
17.3
14.6
16.9
17.4
17.0
15.9
17.6
15.9
17.5
15.6
16.8
18.9
14.5
17.7
1831
131
15.3
16.2

45.1
40.9



48 = G 7B S 5/1 P i P 214 14.3 35.7
9 B H OH w5 1B 430 i | 7 27.2 15.3 42,5
b0 = W B oW = o2 4/30 g P 32.3 18.7 46.0
Bl 2 W | oW o= b 52 ” « 311 14.9 46.0
52 ik bR = R =5 5/3 7% » 19.7 14.9 346
53 m W o= om oy m= 5/3 T P 916 5.9 37.3
54 B OH M B %2 A o 5/1 7 ” 29.0 247 53.7
55 B O OAR O Womwm = 4/30 ” o 27.9 152 43.1
56 & {¥ Fan 4/30 P ” 30.3 15.1 45.4
57 % OB R M | (=) 5/1 T 7 29.4 15.7 45.1
58 & B oK HE (D 5/2 75 7 335 149 43.4
59 7E ¥ Ok M i@ (= 5/2 P P 16.8 18.1 44.9
60 & MW & m (:.)E 52 | o 7 33.6 15.4 53.0

MEZHE ZERT s BERN a7 4A30A B5 A48 210 » P E » KI5 EEE
Pi— > ITA AR B ENEES2—» R RBEHA » T-DBRTEs LEBSETFHIRS o
(2D FERER > WEZHHE » SRR SR B » LIRS > BEE
? /px/i\ HEZ .
R S R /N

BoOm 4@ | Gdkn AEEIE | ARECD | AERA | KRER

I =N S O 20.16 14.66 0.729 i o]

2N EE N B2 B 16.94 8.00 0.472 ” s

3 R Bk b R 3 BB 26.20 16.50 0.629 B a2

4 )R MBS R 4 10.44 6.7 0.645 2 i

5 )R W N Rt 5 o2 28.12 19.48 0.692 e i

6 JR mk bk 6 3 16.40 7.03 0.414 7 i

7T % W1 14.80 19.96 0.740 B e

S & W 24 m 9.06 8.00 0.853 P b

9 F W 17 m 16.70 15.20 0.910 “ th

10 % i 47 @ 15,30 1.98 0.737 2 bl

11 Kopergaon 1 Dharwar 22.92 13.94 0.608 7 i

12 Spanish Improred 17.28 16.00 0.926 4 pail

18 Dharwar Spanish 5 22.00 14.92 0.646 b H

14 Dharwar Poundilhery 16.40 11.20 0.682 Sl H

15 jiopergaem Spanish 18.12 12,50 0639 » o




Kopergaon K-3

Rouk M OSR 21 B

e B OSR 3LER

3

=

I

o
wom b

IZR - A

B m R k

e

WRINHEME

= h
= P23

i
[

7N
7
H

pet)
P

o
!

ER

wH

EE

= WO
ik

= EZ Spanish
Valencia

Maleys

Kart 673

= A B 0 =H
mE L AFE
B 2 H
ZE2AFE
oW B3 W R
(IR i -
EO®E

» 3
U
S

= EH »H

il
1=

s 1

8

i
IF
gl

o
bt
g

5 W

E?‘

|
W R W FEREHR RS E B

=

o
15

i)

”
»
7
Vi

7

2



52 b & H Ui H2 14.34 8.80 0.613 i i

83 m HEEIHE 11.42 10.22 0.894 H s

5 RHBREEANE v.48 10.86 0.623 1 &

55 [ TR Hi U E 19.40 9.40 0.484 H s

56 % 1k N 14.20 10.50 0.739 b2 F

57 E R R H Ee 14.50 1048 0.722 i H1

B8 E B A Hi fE(DD 24.00 14.90 0.620 ] 8

L (- i N EC) 13.26 8.48 0.639 e+ H

60 4t 10.26 6.12 0.596 ] P
HEZTE R Ttk RS 16.28 (1 » 5 10.18 i » FRE S 0.681

o> RIEZFRER G AT 2
BURECR

2t s

A

5L o SRR DIRIEE T RIS

RZ > %m#i&& °

s PR -

i o

e 2 0 E AT ERR N > SRR » R BLRIRTE 2 e ER AR
eI IS A R N
A B & o  atwwoy awenr ewoen | ERUEE rupk| @
! - ! |

B = ) N SV N - - 3289 9.02 0.274 61.5 e PRET.
2 R oMo ORI O2 B 23.80 4.48 0.188 65.0 EHE 25N
3 )R WE b R 3 BRI 48.00 11.00 0.229 66.6 N L
4 N mE b k1 4 BB 16.22 4.32 0.264 64.0 7 z
5 )T B b B b el 47.88 12.04 0.251 61.8 EH PRET
6 JN BE /B 6 BB 22.60 3.91 0.173 55.6 o o
7T %M 1 26.10 6.61 0.253 60.3 1ElE L
8 B H o4 g 18.20 5.76 0.314 72.0 e ”
9 % Wy 17 g 28.10 9.70 0.345 63.8 ”

10 &% W 4 B8 25.76 7.00 0.271 62.0 ”

11 XKopergaon 1 Dharwar,  36.76 9.24 0.851 66.2 ” 7
12 Spanish Improred 30.74 9.832 0.303 58.0 ” ”
13 Dharwar Spnish 5 32.86 8.41 0,255 59.1 7 7
14 Dharwar Poundilhery 23.40 6.48 0.276 57.8 7 7
15 ﬁ’gﬁgfggn Spanish 29.44 8.16 0.277 65.2 ” e
16 Kopergaon K-3 29,08 7.16 0.246 57.8 7 b an
17 R w: M SR 21 8 23.80 6.34 0.266 64.0 7 BT
18 m: ff SR 31 3R | 2820 8.38 0.314 61.5 P P




19 % g iE 19.20 6.60 0.343 69.1 E 4
20 % Oz M #2046 484 | 0.153 59.6 FEHElE 2N
o1 #m M K| 1616 484 0299 59.3 ylE) AL

02 @ W N M| 2834 7.50 0.264 61.3 e »
93 # [ £ Lk E| 2600 6.58 0.253 58.5 £ 7B

Lo
e

woZs 0w b om0 B0 6.46 0.210 64.9 7 PR

25 = e | 2590 | 5.08 0.188 57.0 i 7RIT
25 Ik I 4| 1898 510 0.279 60.2 7 »
ar o @ b R 1680 5.00 0.301 73. e =
98 o m N g 2088 L 404 0242 54.8 2= PEAT
09 7y ™ b L 29.38 s 0.283 a1 e YA
20 B4 1800 478 0.265 55.3 ” »

3t F B auv2 5.00 0.230 56.4 Vi 7

3 = FoS 19.22 4.64 0.241 59.9 ” 7
23 = (D 29.63 8.38 0.232 74.6 7 2
3¢ Ik W 29.70 7.62 0.235 65.5 7 2
35 Fi EZ Spanish 25.94 .32 0.27 66.9 7 7Rk

0.313 60.0 EA P

bt
2=
LD
9
o}
fans}
S

26 Valencia

el
-1
&

0.259 61.2 e »

37 Maleys 222

o
0

N
IS

[o7] < bl
\’:
D]

28 Kart 673 16.58 4.08 0.246

9.86 0.202

9
Hel
R
N

e
kil
[JL
LY
[l
<

@
i

0 mET oL AFE 26.34 9.66 i 0.205 ” »

3

4 3 | 9642 .56 0.262 64.2 ” Er
42 Fi N A E‘ 29.19 9.83 252 67.3 | ” RET
43 s VA [ WM B 3228 9.18 0.239 644 | ”
44 oW @\ 1 B 29T 7.85 0.254 57.4 o ”
45 g B o B 26.26 9.32 0.355 78.3 2 7
46 1 OEOTE & 1900 498 0.252 51.8 15E] .

47 2K =N e o 22.40 6.63 0.293 53.3 e ”
48 = wmoo/h L 29.20 8.56 0.293 65.3 ” ”
£0.33 6.20 0.297 76.0 7 7
14.58 3.40 0.233 66.4 7 7
17.40 3.46 0.198 535 | » 7
17.82 3.90 0.218 44.3 P ”
18.84 4.80 0.254 46.9 2 ”

26.00 6.82 0.262 68.7 7 Vi

— 57 —



B6 g W A& Myl | 3160 8.02 0.200 67.2 2 7
56 &% e | 2320 6.25 0.269 59.6 EH LT
B7 EW R WG| 2482 6.60 l 0.271 62.9 e YA
58 E R R Hb OFR(D 32.60 8.0 0.273 59.7 ” ”
59 7 3R B/ 20.26 292 t\ 0.257 61.5 ” i 7
60 ¢ 3 K HE (=) | 15.00 ss0 | 03 620 » »

M2 2 HEIR © T i R 25.900 » FRde R IS 6.8457 o APl I ZRIT AR TS
62.4 9 > $FRIMAL DGR IE 358 » I » EITPEIE D 8 o FIE L P40 T - BRACE
Lﬁlzrﬁﬂ‘ﬂ s FEHA 2 N o

B B OB o3
(=) Pl BTk AR Z ARER
ST FSRIEERR MRS I R I AN

{
A=f3 Bk 3% 0L B rAE +0.0992 IEF. G +0.3436* | RA.EF G 0.38917*
E=EkEHE rAF +02216 | rEG. T  +0.4938¢

Fefil t
6= B

e

rAG —0,0249 rfFG. B +0.1748
rEF +0.3018* | rAE. F +0.2015
rED +0.8982% | TAE. G —0.0131
rF G -0.0327 rA¥F. E —0.9651%*
TAF. G —0.2230
rtAG. E —0.0760
rAG. F —0.0382
rAE. FG +0.2524
rAF. EG —0.2839*
rAG. EF —0.1283

i

§<5

3 AR MG TR W4 » RS ST B (rAED  RECRREET - 6

BRRS ERSR T e A5 (rAE.FG) [ HRESEHRISREZ ARRIRESR S - (R

BT o RO S e AR (rAT) RECREET - ARAEfTRRTE T R

(rAF,E) > (rAF.EG) HE#EEE2AHE o BHSRBEI A2 AN B RS <

B F S LR A T A B R 2 B > BT RRREAE » O REREAT -5 4 WA 2 BIER
FEA FCRBRARE » ARk BRI B

kS

woB R ‘ HomoB R m | W OME G % B e

1

rBE +0.8143* | rBE. F +0.3043* | R. B.EF G 0.4196 **
rBE +0.0193 rBE. G -+0.2092

g Bk 2R 3
B

=

1
— 58 —



F=ifi B % B rBG +02352 | rBF. E  —0.0858
G=4r ®& & rBF. G +0.0301
rBG. E 402440
rBG. F +0.3360%
rBE. FG 403557
rBF. EG —0.0453
rpG. EF +0.2339

MBI REG SRR T4 5 R L B bk B R N 2 TEAREE > MR T
s RER (1BE, G) > MBRMREIIAREES o JURBEEASERAEEZAMN » BHAEE
BN EAREE - MR » AR ER T EERE (0BG F) RRHAHBNE o fHE
SREIEARE > bR S B R AR » BTARERE O.058H% » HEBIRM TRREHY -
T REERRERE » Rk B R R 2 AR B

R R TN B ol B F o = VI R # oW OB R o
C=13 Bk 7 ¥ B rCE +0.1986 | rCE. F +0.1834 RC.EFG 0.2966
E=ff ¥ = rCF —0.1614 | tCE. G 40128
F=i ¥ 5 E rCG +0.0275 rCF. E —0.2117
G=05 B, B rCF. G —0.1606

rCG. E —0.0%61
rCG. F  +0.032
rCE. FG +0.1979
rCF. EG —0.2149
! rCG. EF —0.0699

| CHBIRBGIE 2R T 5 R S R R 2 AR » SR A
BRES B 1S N 2 SUHRBE » o MO B M M 2 AR R R > T R MR TR > M
EER AR Z T » SURBIAREES » HBIRFERERY o

FN W ERERE Rk R A2 A

A B MR B HE G % B oo E B B #w oG
D=4 Bk I K 8¢ rDE +01633 | tDE. F 401927 | RD. EFG 0.2198
E=8 # @& DT —0.0921 | rDE. G +0.1270
Y=if % & B DG +01158 | rDF. B —0.1454
G=5 ¥ M rDF. G —0.0966

rDG. B 40.0559

rDG. F  +0.1153

— 59 —



rDE. FG +0.1606
rDF. EG -0.1379
rDG. EF  +0.0311

HIE B ER B ST SAT Sm 3 B R BRI 18 TE MBS o bl T ST
PR ASSUIB » AR BAIRE o EPRIPR TS H R TR 2 TR o T PRy TSR
> WO BE R BB SRS » SRR RS TR 15 ) o
(2 RIEREEEZ B2 A
B FORMIUERE » IR LI LA

wmooB M R B o@m B Of OB F oM OBl B OE B o

A = GEEe rAH —00928 | HI1. J +0.3060* | RA.HIJ 02417

H=  I¥EfE rAl +0.1243 | vHJ. I +0.8005
I= 3 = rAd +0.0448 | rIJ. H  +04576"

J= 5o vH 1 +0.4566% | rAH. I —0.1695
rH J +0.4023% | rAH. J —0.1212
i +0.5564% | rA L. H  +01882
‘ rAl. J +0.1197
rAJ. H  +0.0901

rAJ. T +0.0296
rAH- IJ  —0.1782
rAl. HJ +0.1660
rAJ. HI  +0.0047

MR IVEBIREGT T2 R 5 bk s AR E S RS & B o kR g

o FERE A Z BB > WM s » SRR R 20 » MBS - HE%
RIS o

Kt FRERIEEIERRIETT M

M B R B o B Ofow | @ o BB | W oM B R

B=Heinm rBH +0.2059 | rBH. T  +00676 | RR. HIJ 02385
H=  ZERE B I +0.3227* | rBH. J +0.1348
I= 3 g tBJ +0.2117 | vBI. H  +0.2629%
J= i 5 : rBI. J +0.2526

rBJd, H +0.1439
rBJ. I +0.0408
rBH. IJ -+0.0795
rBI. HJ +0.2239
rBJ. HI +0.0075

MR HBRREGEER R T 5 SR BRI E - A EMT > SAREES » I
LB R — BB S » NIRRT 2 K T-Ae s » JLIBIES - It rBL rBLH 2
— 60 —



HIBHRIS PT LRI o MRk R IR » BRI 2B S » SR R B 4%k
ZEREG o
Ft— FFREEEERE - IER LAY AR

moOB % K| E mOB G o F oW OW G ™| WM OE o

C =EHkr g rCH 301170 | rCH. I +00769 | RE. ®IJ 01273
H=  EfE rC 1 401074 | rCH. J +0.1138
I= # E rCJ +0.032 tCl. @ +0.0634
J= 3 % rCI. J 401078
CJ. H  —0.0165
rCJ. 1 —0.0335

rCH. 1J 400854
rCI. HI +0.0799
rCJ. H1  —0.0513

MR —MERREET R TS ¢ AR R B B R R 2 R R - i
PRATR BULIER - - BER RIE T TR AR 1, » jiE%inEﬂﬁK?ﬁ’ e
F+I R ERERE FER 2B

BB o R E & B &£ B F 0 OE R B HE M BE G B

D =R E rDH +0.0912 | rDH. I  +00468 | RD.HIJ 0119
H= ¥HE D 1 400892 | rDH. J  +0.0972
I= = B D J 400054 | rDI. H  ~+0.0532
J= 3 % DI. J 401087
rDJ. H  —0.0844
rDJ. 1 —0.0587

rDH. IJ  +0.0589
D I.- HJ +0.0790
rDJ. HI —0.0675

A ARG S ST 5 R R TR » JEE R 2 A IR e
’m@m%%%7ﬁm%T ﬂﬁ?
() R > FPH I T 2
= “*“%%;@L B > R AR T e 2T

MoOE % | R om OB &K B PN G ow | Hom M F M

A = BRI, rAK +01781 | rEL. M 401153 | RA. KLM 01552
K= fEFRE rAL —0.1314 | rKM. L.  —0.1543
L= {5%rE rAM 401153 | rLM. K —0.1420
M=jr s TEIE | 1K L —0.0972 | rAK. L  —00924

— 61 —



rKM —0.0358 rAK M —0.0815
LM +0.1309 rAL. K —0.0189
rAL. M —0.0618
rAM. K -4 0.1198
rAM. L +0.1859
rAK. LM ~—0,0790
rAL. KM -0.0078
rAM. KL +0.1343

3 S ARBRAGSEZ HR T SRR » S PR O B R 2 4
B » S T o MR » (o O R U T e Z M AR A TS » i
Ho 2B RS R o

FN FOREHRERE > BRI R ER R B AR 2 AR

W OB 0 R | B o o8 £ w3 oM OB O o= H N E & B

B=fF k ® B @ | rBK +0.4421* | rBK. L +0.4354* | R B.KLM 0.9322%
K= 3k # | rBL +0.0853 | rBK. M  -+0.7322%
L =45 $ || rBM +0.6809* | rBL. K  +0.0075
M=frp B atm s rBL. M +0.0093
‘ rBM. K +0.8311*

rBM. L +0.6731*
rBR. LM 40.7436*
rBL. KM -0.2006

rBM. KL +0.8355*

M-I BRREZ T4 3 kT RS Ry SR o M WA - IR
MEERE LR - NS 2 YRR RS » I » TR R TR R
W (rBL.KM) > GEEHI » 00 R B0 b 2 A0 > IR0 TR AP R B T T 2 o
BHRIORERIERTE » SR E > RO B2 AR » it TR IR
B o

FAE FRREEE » BT SR T A K

@B P % | B oW B F X !@ WO O oM | W oW B

C=1g gk % %i #| :1CK —0.097¢ | rCR. L  —00097 | RC.KLM 0.0837
K= R #| 1CL —00179 | 1CK. M  —0.0097
L=fg i & | 1CM +0.0663 | rCL. K  —0.0006
M= J RIS E rCL. M —0.0010
_ rCM. K +0.0542

rCM. L +0.0691
rCK. LM +0.0010
rCL. KM +0.0085
rCM. KL +0.0547

— 62 —



MR+ AAMBR RGNS Z IR AT S > Skl SR I S R Ak BB BRI R S T B Es 2 KR

s S BTEEE o MM BRERE > 7

RERR B LA B ZBAR
KA P ESRERIE > Bk B ROk B Ltz 2 A1

i E R R BRI T 2R 2 R ARBH R AR > HOR

woOB B R | R oM B R om | om B R oW B om B R oM
D=4 Bk ¥ % H | DK 402554 | 1DK. L. +0.9507* | RD. KLM 0.5437%
K=& % E| DL +0.0504 | rDK. M +0.8348%
L=4 % | rDM +0.3850* | vDL. X +0.0051
M =YFRiEEgR PaE A DL, M 301025

rDM. K +0.4373*

rDM. L +0.8945%

DE. LM 40.3489%

DL. KM  —0.0630

rDM. XL +0.4411*

HIR T N HBRR BTSN 2 RS TS0 » AR R F S 2T - PR B T s 2B - 45958
B 2 R NI E RIS T o MiHRr BT » R J R R F b
2 MR B R > LRI B R B -

Fl

PSR > PR > PP > R 2 AR

#lOB % K| B oM BB OO oM B R o #woM B R M
A=% Bk %% B # | rAB +0.8099* | rAB. C +0.0675 RA. BCD 0.8192%
B=4 £ 7% B #| rAC +0.9281% | TAB. D +0.5207* RB. ACD 0.3772%
C=fF ¥ ¥ % ¥ | rAD +0.7904% | TtAC. B +0.7860* RC. ABD 0.9594*
D=fF % ¥ % & | rBC +0.8583%* | rAC. D +0.5923* RD. ABC 0.8342%

rBD +0.7746% | *AD. B +0.4332*

rCD +0.9265* | rAD. C —0.4964*

rBC. A +0.5375*

rBC. B +0.43838*

rBD. A +0.3518*

rBD C —0.0990*

rCD. A +0.8022*

rCD. B +0.8042*

rAB. CD +0.0213

rAC. BD +0.7786*

rAD. BC —0.4053+«

rBC. AD +0.3697*

rBD. AC —0.0774

rCD. AB 40.7960%

— 63 -



A CRB RGOS R T 5 s

(L) MRS A L 2 BNBIIRI (rAB) BEISZEY » AR TR &R
£ (rAB.C) (rAB.CD) HANRIHE 125 » ﬁnﬂ%wi’ﬁ]?ﬂTWéf (rAB.D) HABI 588
3 U A O IR T AR o TR 2 D T8 o

QD S R B 2 ARG » I HBY » SR 2 BN » ik @ Rk
LTI o

CRD) R R MM o 1 2 AR B R S 2 TR I » I BRI S 8T [ s ot
By (rAD.C rADBC) HHIBHIE S 28 B8 2 » MR e T 2 A8 - e
PRFFRLT 2 » ik rAD rADBZHIBIGRHS SHE 2 El » ‘Iﬁ?ﬂa“}i °

(V) RSP 2 A EMR I SRS S B » W iadkanil » B
#rifi (rBC.A rBC.D rBC.AD) IRT-Fle AR - ﬂ#ﬁﬁ%@%&%ﬁﬁ%ﬁ%ﬁ » ML 5 BRI
SRR OB o S8k R > oMo TR PR TR 2 A o

(V) ikt me rf‘za*v"e?f’ﬁfifig;zqﬁafj% é‘s’t’f?"‘r‘*z}lﬁé& AR R T [ 52 R
F(rBD.C rBD.AC) » LB > fiﬁﬁ%’?ﬁﬂ TR R T 2 A
KPR 2 A s » LWy (e BD rBDA) ZARBIR IS » AR o

(VD FRirT R B b T 2 AR BRI (R o B EARENZ 01 » BImsest o

(=) JRFIMEAR » s - 58 2 3560 > BEZ RN » T (5% » IGHEBAN 24501 » Tt
AoAs o SHRCHIAN > SLIEEREE » S 5 o SRR P BT AL o AT LM LR 2 R o

(2 s e BRI A 2270 » AR — IR R » Fe ARSI » —WEAE
RTINS R 2 T » BT iE R 2835 » MOARETEAE AR - SR 2 e F » B iam Ik
HFRELT » BHERBIS P EETimER o

(Z) mAKTE » BUNSEREE RS B2 H » RS » D BIRIE o B EEHE
L2 R “F;ihﬁﬂ-ﬁﬁ% o AL TEATIGHEIR KB sy A A 2R 2 M - SRS IR A
o MR & > DI HE °

A EPNERMEEZ P > RAHEREE » SRR » £ A IERIEY -
AT RS Y - LSRR LS » WA R R 2 o

GRS iih! Dﬁ«i:lgﬁﬂ/ruxy/ﬁ B~ AR - MR » TN E EEEH TS o |
AR AT HET 50 o AT B ARSI Bk T- R4S » i 635963 A Lrh » Hrpr 36-5%

(T » FESR AR 2 T 0 FP"”GIA) TRIRBIIR » IOX M AT B BB HIE - Bk
;ré%fi‘i‘ﬁﬂﬁ'ﬁ%ﬁiﬁ@ LZR 4 738 G%Km 614 BAEK o WARBUT-BAN » SRS el e 0 B3
BOE > REEIRAL > SRR RIS T- BT RE 2E 18 » TR A L TS SR RS Rk B 2 » B
TERASETT 5 AN » B AL T BT B 2 Feas > BHEE ERIAE Y « TEHE X
PP 27 - IR > SERHER — > SR — B o BRI R L - (s
— 64 —




Wit 2 R B IR AR o TR » A H RS A 24t o

(GRD BRI TR » PR RIS » IR — PR » A 2 R I N > s
i BRI Z BT IR » T RED » InZEfi S B AT » AT > FEHUHTT » It?-"-&'%ifh
T AEHCARHDIR G T - M IR &R M RIE » SRIRIREEIGIZEIR TS » /e HEmsd b, h Hz
VrrE i h I » TR - S TE AT 2 EREAFE » BNPARITS » JLE IRt Ee
IR AT BTN BRI T I AT T ER > Wb » SSIERI AL SERT o BRI E
B > MAGREREEARIE b » FEETE > FAERFRER R AR 2 800 o TRk 2 T I > )
EEARIR T L o 544 JLRE Z VT REE A > HE B AR AL P E AT T I Bk sE T AT
s T ERRE » NE BRI R o DA TRIRTT AL » SR R T IEMEDE o

(&) FHERW W.E Stokes. ##Fg Fred. H Hull. = IGHRIS# 2 2 T A0 3E oV a 40K 1 BY
F oo TAEMERRTE o THTERFRETES » (ORHR s e

> (HARTFIER IR AR » ARFETR
WERIK > AR TE RS IEAEE - it » FAPRE B O tEETIS o
(/\) Zkﬁﬂ:jll »u\f‘; ;ﬁﬁi b4 g‘f‘& 2 /‘\rg\'j:{:;éj[ﬂ: Hi 4“51-; UJ-_?EMIT&F‘ 2 -rﬂLHayeST R L(JUFJLT 1/\ H

1r-

> IECRMEILBE SRR R L > 3B AT - B FIERIENL IS/ - iS4 Hayes
TRIEKBHBHERANE » tbeih TSRS A TRTER » ARBFS AR P UL BRI I s o
UL) 8 T TP BRI T L AR B R SR 0 ROk F AR 35 U1 Z OEARY - i AR Rt
B LR » BRI IR A R I P YR, o
() FHERERERE IR TR Y - HE

JEE DA T AR TR » n IS TS (iR

A
m’:
&
,\;@
78
t-Lg iy
By
\\\

N, & =
1. FESERCRPE » InSERRTE > HUREEE » AR » SERES 5 BEE » BRI T R

> BE(A 5 FE T FERTIIGIE TR » BT R RER M ERS TS » NSRRI ©
JEE > A R AR A4 —5K » F1 4 JJB80HES 4 H o 5T (0 % 34 -

] all) o T3 R BRI AR o
3. JEIRUEAR o AT 7E16.2800 o 5 RN/ N 5 HRIR28.1210 » STl 2 g
8.84 1l > I FTIHI087 7 » A IS E R FIIl T 1% » 59K » 19.9638 » JR AnTiaml748 » S/
Fr3%s » 59% » Spanish Improred, 4 AR ZEIS 3 DL | o f5:5% 4 1770.68135 » {: T Spanish
Improred. 0.92657 > Tl 75%0.9105% » Sl A/ 60,4143 » JREE/NRF2HR0AT230 » i3t
/NF0.457 35 o ST NNk 6 3% » Dharwar Spanish 5, Kopergaen K-3 s iifigg]I[F/)s

7L

BRI o

4. HFSRELR S SR HER O 72590 - 1405 REE VTSR » Uk » S8 > WREAGT
HERNR/ Ik 1 > 39> 53 »
P >

> FIEHIR e 30 DL B o B R BT E 6.843% » JriEiE
B BN

F#ml7%8 » Kopergaon Dharwar, Spanish Improred » 3

— 65 —



BT » R MY 9 SE0L L o SRl B F45750.264% » F3ul75k » 24%% » Spanish Improred,
JNEERERSLER > JRREFE > Fia/)vir » Valencia > BEIEM GRS 0.555 0 1 o FREZ S 3 B &
B » BRECE 12 > BT 35468E o

5. ERRICRAFR AR BHERRE » MAREEE > SH > ZBIE LR o fifpk BRI
FORURE R 15 B E 2 AR o HOMS BER e M S B S 2 5 > BRI R R
AEHLE 1R R 2 B o

6. Mk RICRERIIEHEER LIRS Y ZHHR o AR o

T ERSER BRI IR » i IR E A RS W 2 BE - AR 523
FERRAT R B R B A I 2 TEARY » Bl v RS 2 £ o

8. BRI » IR o B T - B 2 BRI ) ) > AR PR E R
RS > UL BRI - .L@S{E@F} fE%iﬂﬂ? B Z AR - R B
BRI > ST I SRS 2 AR - (R e HAENRSAGREE 2 M

.2 E X K

REHTEIIE R E (1941)
E‘Cl‘?ﬁx\ﬁﬁ@@ﬁﬁ (235—40)

3. EREELIRIE ¢ MY (1947—50)
4. FRERE : feBrEmEES
5. GisC - AUEY e
6
7

- BB SR
- RBOSE > NIV - Sl m R

S AW mEBZEES: AEEERTREEE IS ESR
O FROL:EBZHEE SRSGEFSLRLY

10, ZRFI0 : FICEA RS (1941) B3y
11 B SEE RSN BRBERSAN
12. Stohe.W.E. & Hull. F H. Peaant breeding. Jour. Amer. Soc. Agro. (1930)

13. Duggar. J. F. The effects on inoculation an fertilization of Spanish peanut on root numbers
nodule Jour. Amer’ Soc. (1935)

14. Sun. Von-Gel. Variation and correlation character of the «Dragon” Peaunt, Tech Bull Agrie. Expt.
sta. Chekieng. univ. No. 15 (1933)

15. Maraliballi. 8.8. Studg of correlations of branches flowers. pod and yield in groundnut. Poona.
Agri. Call mag. (1933)

16. Hayes. T.R. The classification of groundnut varieties. Trop Agri. (1933)

— 06 —



STUDIES ON THE CHARACTERISTIC CORRELATION
AMONG DIFFERENT VARIETIES OF PEANUT

By

H. Ling

Summary

1. The purpose of this experiment in intended to find out the characteristic
correlations among several varieties of peanut in order to improve this crop. '

2. In this experiment there are sixty peanut varieties of Spanish type ware used.
the source of seeds included 35 varieties were keeped by this institute, 6 varieties
were introduced from the foreign countries, 7 varieties were introduced from China
mainland and 12 varieties are selected within productive regions of this island.

3. The characteristics of peanut varied differently among varieties in weight of
fresh plant, leagth of stem, number of branches, color of stem, hzir on stem, color of
leaf, number of gynophore, size of leaf, ncdules on root, and disease-resistance.

4. No different correlation were found on the date of flcwaring and the color of
corolla amony different vaireties with the exception of the number of gynophore.

5. The following characteristics differed among varieties such as the weight and
tte number of pcd on each plant; the shape and the size of poed, weight and number of
seed on each plant, the shape and the size of seed, and the color of seed-coat.

6. From this experiment, it is concluded that, Thera are positive correlations among
the weight of fresh plant, the ratio of seed to pod. and the weight of each ped to the
total yield of pod respectively.

Negative correlation were found on the length of plant to the yield of pod. ‘

There is no significant correlation between the number of branches, the size of
leaf, length of petiole, and the weight of each seed to the total yeilds of pod.

7. Highly significant correlations were obtained among the following characterstics,
namly: number of pod, weight of pod, number of seed and weight of seed within each
plants.
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SRR A » RERTER R I thIR K IR 2 M HB A Y > AR RATTAVE B INDET R o
BRERF IR IR RAHS ISR » SRR B IOL L - A W2 AA s (RIR NI E
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20p.p.m. SR HSBIEARRL S R EGIIRRK > ZERRNS 139 IR 144> SIS
148 o S k) FLBUEB AR o |

100p.p.m. JAEEH » I IR BEEEIHIA » REVRSRT o iR I L -
976 1ASLLE o SL2A/NESEEL S K o SUELTRT TRy o
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UL TS 2,4-D 28K > By 20p.p.m. RUERBEBEHTR IR » e B2 K/ N e g
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2 N. AR
T OAKEI ARG RIS > TR S BT > LS ENP1000p.pm. B > B
BOLENATTER M » BRI » Jol R T2 R R o
3) 24-D &
(2) HEFAREIE
AEAREEHZIRE » KA E-REGRRET » Rl T2 R B G ERIEEETIR S
R e
(b) ALHEEm
REBRBZIRE T > FRYEREET > FoslET- 28 AN 100ppm. BELRS > &
20355 > 2Jp.p.m. % 5)0p.p.m. {REE KL Hig e 1508547 ©
@) HREE R
th & T EETAAETZ 24-DIE » (EH0T AT 20ppm, % > THERSRELHE
T 16.1H > Hib%BENEFELET2HHOEEERRT BT 2RaNEL o ke
H10ppm. B ER » KT RZELET R AR S » 20355 » g2 ETEE » 5528
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P PTG (LR (Seed coat) Z/NEIRSEAFET- » MBI Y IR F 108K 2 RSE 2FE T o
HLT-70 2 @Rk > RS AR T RS > TEENEZ AR (BRMNEZ EREM EHMZ K
) RIB AR 2 o8 mﬂ?%?’;" s JUEURECK » IBARIETIRIK £ ©
AN THEZ SRS » JLIREEEAT: » RETENE 2 £ K > aﬁﬁfy‘-ﬁ%?‘ﬁi%%
T8 b SR S IR ey lrL*'J JE o At 2,4-D 16100 &5C0p.p.m. JBEER o HATHREIL
B K > AT ESR LR AR RO o IIRERE RS #:ZHZLHUI’:J*
F o N A5 T2 B e 815 2 0 2,4-D 20p.pam. BRIEZHEIRE » HRSERFET
A B 4% 16,104 » JLFUR 4R 2,4-D Z 208 w48 » BRSO ILINE 2 R - Ik G
T-RE 2o NA L2 A ISEEL ST » SEOUINE A B 2 DML » i AR R R T2
WH o
3. 12T
B 2 TSR TR T R BRI 2T 2 W o3 o SRECZALE 5o AR AL > (HERFS3HTER
2 R RS HE 2 R % » (EREIETIS Z 84T o T2 7 i » FRE200g. AT Z Y > AWK
10 » &5 T&Z‘P”rfk%l’fuﬁfﬁ FRAERZ A > PRI PRI » SR AT 2 0 T 2T
B
(8) WA < B Hand refractometer %33 Brix Bg » JL7[-t 2w iAWl K
S JUB (Pectin) BAFRUERY: » MiBRAGIERZ B2 Hand refracto-
meter JHELIE > RIEXSFERNL ZHEZERESH » HEE BRI R 2 B
WERRE BT IR » R VT REEGRIRE 3 B LS ©
(b) & : LL0IN. > NaOH jeZ » Mtk Citric acid EH#ER o
() pH : JfHARERHRGILE R Z pH AR ZZ -
C NAESEZNEED o WA SRR > K 24-D WLZHTRRMINIVER S » AR
> S AT A L3R o
(1) HHERE
Hy 2 T4 » BRE By BB WM R M 4% 3.87 °Brix o 1% 0.418% > pH 5 4.10 »
LA g LB ST TS AL ©
2) 24-D T
24D WIMFEE R ZIE » KA Brix EHEETERIRS » 3
?ﬁu;e&“l%f&ﬁﬁuh PEFRI RS 2R o AFREL. 20p.p.m. KFHEGE 0.5149% » 100p.p.m. X
500p.p.m. KB HEEI A 32 R 4 o pH BLESHEE MARZEMHA50.1 » 78 4.0 7245 o L™ % > 24
FETRR A8 2 I o FLHLA A G SRIBSSOK (LB SR A W RN o
wrE BRHZ5H
Table 7. Analysis of Fruit Juice

A | & R &

e P Al Treatments Az}:vij 6% f%mt I ble solid | Acid é:mtent pH

v matter (as citric acid)

2. ° Brix| %
MR | pmegam Check control 221.0 3.87 0418 410

Check

16 £ o5 58 20 p.p.m. 219.3 495 0.514 3.96
g 4. AppW BA-Dlanolinl g0 1 935.6 482 0.412 4.02
4A4-DR paste to the cut p-p.m. e = : e
surface of style | 500 p.p.m. 200.4 4.54 0.431 3.98

— 87 —



o, & £ :

(=) ZEEE R e A T TR S B VR & 7 SR AR el P A I T- L - S8k Ay
TR ) o HRE O, FRBA TR ST LU RE WL - FIT G B i B(Faste) »
W% (Spray) RS (Vapor)ss o AR il 2 Sl gk » FARHESEEE » AR/ IILES
QSR IS A E T DU - AR AR T A D R (Virus) (Z A K AR T IR L
ZfEBa Ry o :

() 24-D3HAZBEEER » 78 0.1-0590 B B AT B 280 7)) o {H7E TR Z i BERS: HH
1 H AT RS Z (RHELE Y o SR UANE 2,4-D $HRF 8 oo AR 2 OB AL » AERIR R
#i Stone] (HEIIEHEE » [iE/24-D)ILAGEHE > 3L <-naphthaleneacetic acid 52 Ml o 7%
424210 A AP A el B SRR T AT o .

=) B EERNRELETNE (Lanolin) #4EH] » 24-D Z R4 1% 20p.p.m., 100p.p.m-
F500p.p.m.5%5 o {-naphthaleneacetic acid 2 j&pFs345 40p.p.m., 200p.p.m. ¥ 1000p.p.m. 4%
o JEHENTG A SRS TN K P ERE R o RESRIE VLR IBBIERT OB AETEBRHEE » i Ak ETH E S DA%
W > AR » —IRERIRES o TR ILRIENILAT R P BR — R ZAEH - Htasi » 7t
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JEK o 4EABRFTHIZ «-naphthaleneactic acid HijafFi7E 1000pp.m. PUF » [REEFHoRE »
VIR BHT- 2 el © 24-D 100p.p.m. Z 500p.p.m. ZREEHRFEMABREIEEEE o
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SIS 75.2H o 758 (Seed cavity) PHEIKIE (Gelatinous pulp), FREHEZ 11.7%
» TR T-IE » B T4590.8k: » REAFEF4510.8%: » 831 10L6%) o

(4) <-naphthaleneacetic acid pEILE (JEEFE7AE1000p.p.mULTF) ks ZRELS
ANR o POIGERT- » B NRERSE 2 EE TR G » -2 P IRBYIRIER AWM » AL
AR » (HEBRIERE S o JEARNE » AEVNAERE » ZEIINC AR o IR kLas
TEERTE » LR - fﬁ@fii\ s STIRETE IR o T3k 3k H B TUR DL E -

B) 24-D K > 20p.p.m. JEEEHHARRE o 100p.p.m. % 500p.p.m. 2 BEHS
A > B R BOTENT 5 ~10H o AR hIE RETRERE - RINERES - (HiR
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H 2 RBRZBEN
Fig. 2  The cross section of fruits °

CEE: AP ZRRE—HES lem. 1-2 BIF 10m.)

B3 RRZE ME
Fig.3 The longitudinal section of freits
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M4 BERABEZEF(:D
Fig. 4 Developed and undeveloped seeds Cin full size)

HE.Z2EXR
(1) Avery, G. 8. ete. (1947) : Hormone and Horticulture o
C2) Gustafson, F.G. (1936) : Proc. Nat. Akad. Sci. 22, p. 628~636
(3D HE&K( 1952) : B RBEEHRAGTEZE e
(4D Michell, J.W. and Paul, C. Marth (1947 )¢ Growth Ragulators for Gardan, Fild and Orchard.e
(5) HERMEE (1953) : 24D |23 2 SEEAUESES (FR) o
C6) PEBE— (1950 : 24-D OBfiL b~ FOESE R

— 90 —



INDUCED PARTHENOCARPY OF TOMATO BY 2,4-D

By

Yung-chuang Huang, Ching-wu Shing

Summary

24-D is a famous herbicide (weed-killing horrhome,) effective at a concentration
of as low as 0.1~05% but, when used at a still lower conceatration, it has the invigo-
rating effect similar to other phytohormones. In orcer to find out 2,4-D’s efficiency in
inducing parthenocarpy to tomato, tests were carried out with the “Stone” variety
tomato by means of the 24-D treatment. Meanwhile for purposes of comparison,
another treatment by «-naphthaleneacetic acid was made as a check test. Thﬁ%tests
took place during the period from Cctober 1953 to April 1654, at Cepartment of Hort-
iculture, Taiwan Agricultural Research Institute, Taipei, Taiwan, China.

The hormones used were mixed in lanolin paste in the concentrations of 20 p.p.m.,
160 p.p.m. and 500 p.p.m. for 24-D and 40 pp.m. 200 p.p.m. and 1,000 p.p.m. for
«-naphthaleneacetic acid. Two methods of treatment were employed, one by applying
hormone lanolin paste to the stigma and the other by appyling it to the cut surface
of style. The former consisted of removing the stamen two days before it blossomed,
anointing the stigma with hormone lazolin paste and then wrapping it up in a paraf-
fin paper bag for a week. The latter consisted of cutting off the style just above the
ovary two days before to one day after it blossomed and applying hormone lanolin
paste to the surface of the style.

The results may be summarized as follows:

1. There was ro significant difference observed between the treatment applied to
the stigma ard that to the cut surface of the style but the kind of hormore and the
strength of corcentrations used meant a great deal. The «-naphthaleneacetic acid, in
concentrations of less than 1,000 p.pm. was found to be rather insufficient and
therefore produced less favorable results. On the other hand, the concentrations of
100 p.p.m.~500 p.p.m. used in the 2,4-D treatment were fourd to be quite effective in
inducing parthenocarpy of the tomato.

2. There were no developed seeds in the fruits except in the check control, but there
were small seed coats of undeveloped seeds in the large parthenocarpic fruits of treatments.

3. In the check control, there were more fruits dropping in the early stage of
growth than in the later stage. The fruits developed gradually. The shape ratio of
fruit (diameter of fruit/height of fruit) ran constantly between 1.41 and 1.43. The per-
centage of Larvest was 46.89% aud the average weight of the fruit was 1845 grams.
The average number of cays required from blossom to maturity was 75.2 days. There
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was gelatinous pulp in the s2ad cavity, averaging in wzight 11.79¢ of that of the fruit.
The mean number of sz2ads i1 the fruit was 908 in dev*loped saa;{s aid 108 in ua-
developed seeds.

4. In the «-naphthaleneacetic acid treatment, siice all coaceatrations used were
under 1,000 p.p.m., fruits were smaller. There were neither seeds nor gelatinous pulp
in the fruits, not even small or undeveloped sesds. The fruits set in this test were
quite good in the early stage but later there were many fruits dropping. The growth
of the fruit was slow in the early stage but accelerated in the later stage. The shape
ratio of fruit was also comparatively small in the early stage, more or less roundad in
shape but bacame large at the later stags, developing into a round but fiattened shape.
The average period required for maturity all surpassed 70 days.

5. In the 2,4-D- treatment, the concen‘ration of 27 p.n.m. was rather insufficient
but 100 p.p.m. and 500 p.p.m. concentrations were quite suitadle for the purpose, and
the average period required for maturity were all advanced by 5 to 10 days. The early
and middle stages of fruit set was quite good, although more fruits dropping took place
at the later stage. The percentages of harvest for both 100 p.p.m. and 500 p.p.m.
concentrations ware over 509 against that of the check control 45.89, while the
average weight of the fruit was all above 200 grams, bzing also heavier than that in
the check control. The shape ratio of fruit was almost the same as that in the check
‘control and no irregularly shaped fruit was observed. The development of the fruit was
also gradual and the gelatinous pulp in the s22d cavity was more than that in the check
control, weighing approximately 12.69 to 16.494 of the fruit itself., There were many
small seed coats of undeveloped seeds, reaching as many as 203.5 grains.

6. An analysis of the fruit juice indicatad the percentage of soluble solid matter in
the check control was 3.87°Brix, while that of the 2.4-D treated fruits was 1° higher.
The percentage of acid contents of both 2.4-D treatad fruit and check control was
about the same, being around 0.459% (as citric acid) while the pH value was about 4.0.
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