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RAPID CHEMICAL METHOD OF ANALYSIS FOR
NITROGEN, PHOSPHORUS AND POTASSIUM
~ IN PLANT TISSUE
by
L. T. Lt
Summery

The paper describes the mothod for the determination of nitrogen, phosphorus

and potassium in plant tissue which is adapted by Plant Nutrition Laboratory (TARI)
fiin its, routine vahalysis The method is suitable for handling large samples and
“has some advantages over other conventional methods so far as simplicity and
minimum of cost are concerned. In principle, the method uses sulfutic perchloric
acid digestion and subsequent determination of nitrogen phosphorus and ‘potassium
by Conway’s micro-diffusion acid titration, molybdate blue spectrophotometry and
flamephotometry, respectively, Precautions in using this method are carefully
‘described and explanations given to make the experimenter understand the basic

principles ‘involved.
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Table 3. The control effect of cadmium compounds on the
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Table 4. The control effect of 3 kinds of compound at the
1/4000 diluent on the pathogen (Second rice crop in 1964)
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EFFECT OF CHEMICAL ELEMENTS ON THE GROWTH‘
OF CROP PATHOGENS ‘

Effect of Cadmium Compounds on the Control
of Rice Sheath Spot Disease

T.C. DoucH and S.C. Hsu

Summary

1. The experiment of control effect was based on the results of the indoor test
in our first report (Report 1) and practiced in pots and field. T

2. We compared the effects of five cadmium compounds with Asozin in pot culture,
and found that CdSO, and CdCl, were the most effective ones but had sevére
phytotoxity. ,

3. The problem of phytotoxity was solved by adding two parts of calcium oxide
to one part of CdSO, or CdClI..

4. The results of the field experiment showed that the control effect of CdCl; and
CdSO, were better than that of Asozin. S
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Fig. 1. Ck
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Fig. 2. Kasumin W.P. (1/1,000)
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(Taichung 65) ' (Ai-Chiao-Chien)
Fig. 3. Blaes W.[P. (1/1,000)

(Taichung 65) ' {Aj-Chiao-Chien)
Fig. 4. Rlaes E. C. (1/1,000)
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EFFECT OF ANTIBIOTIC FUNGICIDES FOR CONTROL
OF RICE SEEDLING BLAST

by
C.C. CHIEN

SUMMARY

The effectiveness of antibiotics for control of rice seedling blast was evaluated
in the nursery. Artificial inoculations were made to induce»bthe;oc:curré‘_nce of the
disease. Since Ai-Chiao-Chien, one of the two varieties- tested- were only élightly
infected, the results reported herein are based on the data obtained w1th Taichung
65. Application of Kasumin W.P. resulted in the best control of seedhng blast,
while Blaes E.C. gave considerable reduction of the disease. No phytotox1c1ty was
noticed on leaves sprayed with Kasumin W.P. at three different concentrations
tested. Leaves in Kasumin W.P. sprayed blocks showed greener in color as compared
to those in check block. Blaes E.C., however, when applied at the rate of four grams
per liter incited severe phytotoxicity on rice seedlings. It is, therefore, suggested
that Blaes E.C. should not be applied at the concentration higher than one gram

per liter.
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STUDIES ON CITRUS BLACK SPOT.
1. Infection of Fruit by the Causal Fungus

by

K.C. Liu

INTRODUCTION

According to McOnie® in South Africa, the‘pelrithecia of black spot causal
fungus, Guignardia citricarpe on dead leaves are the major source of inoculum
for disease production while spores of the Phoma stage are relatively unimportant.
In Taiwan,' Chiu® reported that the causal fungus is present in apparently
healthy fruits and leaves, and the latent fungus in fruit is observed as soon as
flower petals fall. However, since no perithecia of the fungus on orchard floor
had been recognizgd, he concluded that the infection of fruit is caused by
pycnidiospores and the infection occurs at early stage of developing fruit.

This ﬁaper presents the preliminary results of studies on the infection of
fruit by the causal fungus and also the results of general epidemiological in-

vestigations.

MATERIAIS AND METHODS

Investigations on the ascigerous stage of the citrus balck spot pathogen in
the island were carried out in May, 1965. Dead citrus leaves were collected from
the orchard floor at various locations, and examined for the presence of perithecia.
Spraying experiments and bagging trials were conducted at Hsin-Pu, a Ponkan
growing district, to determine the time of infection of fruit by the causal fungus.
Difolatan W-80 at the concentration of 2 grams per liter was used in the stag-
gered sprays. Ponkan trees were in full flower during the third week of March
and 10 fruits on each of 20 unsprayed tress were covered with paper bags at
several intervals. To ascertain the actual infection, symptomless rind pieces
(approx. 0.75 cm in diameter, 10 pieces/fruit, 10 fruits each treatment) were surface-

sterilized and plated on water agar.

RESULTS

Presence of Perithecia

As shown in Table 1, perithecia of the fungus were widely present in various
locations and in different varieties of citrus.

Supported by a research grant, 65-A-13-A-1685, b-1, I, from the Joint Commisgsion on
Rural Reconstruction,
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Table 1. Presence of perithecia of Guignardia citricarpa on old dead
leaves collected from orehard floor of various locations

Area in the island Location of -orchard ' Variety of citrus
San-Hsia, Taipei | Ponkan, Tankan B
Hsin-Tien, Taipei l Tankan
. North Hsin-Pu, Hsin-chu ! Ponkan
Hsin-Pw, Hsin-chu l Navel orange
Shen-Kang, Taichung Ponkan
Middle { Tung-Shu, Taichung | Ponkan
L Ta-Tsun, Chan-Hua ‘! Ponkan, Valencia
Mei-San, Chia-I | Valencia
South { Chia-I, Chia-I i Matou-wen-tan

Effect of Covering Fruits of Ponkan for Various Intervals after Flowering on the
Number of Black Spot Lesions

Table 2 shows the date and results of covering fruits. Highly significant
differences existed between fruits covered on or before June 12 and fruits covered
on or after June 25. While no significant difference existed either between fruits
covered on or before June 12 or between fruits covered on or after June 25. G,
citricarpe was isolated from 6 of 70 lesion-free rind pieces from fruits coverd on
April 5, 41 of 100 from June 12 fruits band 83 of 100 from July 26 fruits (Table 6).

Thus, bagging reduced the number of latent infections.

Table 2. Effect of bagging fruits of Ponkan for various intervals
after flowering on the number of black spot lesion

Daté covered First.les.ion cou'ni:inga ‘7 Second Ie.sicT countingb Signiﬁcant cifference
No. of fruit Aver. | No. of fruit Aver. (¢ tes*)
in sample | lesion/fruit | in sample lesion/fruit o
1965
April 5 15 0.00 5 2.20 | “june B, July 26
17 20 . 0.55 18 4.00° *Z?u‘;% Bl %
May 1 28 0.68 % 1.96
15 11 3.45 10 8.004
29 20 1.10 20 1.65
June 12 54 1.46 49 2gz | “june 2, July %
25 62 6.02 58 10.21
July 26 81 6.33 78 21.60
Aug. 26 73 8.07 71 30.45

. Lesion counting at the time of harvest.

. Lesion counting after 14 days incubation.
. Three fruits totaled 57 lesions.

. Two fruits totaled 74 lesions.

a0 o
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Spray Experiments for Time of Fruit Infection

Table 3 and 4 show treatments of an experiment in which staggered sprays
of Difolatan W-80 were applied to 8 years old orange trees of var. Ponkan. Dur-
ing October and November, fruits were picked from each tree, incubated and

Table 3. Spray date for application of Difolatan W-80 at
2 gr/liter to Ponkan trees

1965
Treatment ApriI May June July August
10 | 24 | 10 | | 7 ]' 23 | 3 17 1 17 | 30
A X X X X X X X X X X X
B X X X X X o % X X X X
C X X X | ox X X X X %
D X X * X X X X X
E X X X X - X X X
F. X X X X X X
G X X X X X X X X X X '
H X X X X X X % % X
1 X X X X X X X X
J X % X X X % X
K X X X X X X
L Control-No sprays
Table 4. Black spot lesions on orange fruits from trees sprayed at
various times with Difolatan (see Table 3); randomized block
design with 4 replicates of two trees blocks
Trestment ] First le?ion counting? Second liasion counting® Si gnificant
| No. of fruit Average No. of fruit Average difference
in sample lesion/fruit in sample lesion/fruit o
A 384 0.49 376 0.43
B 183 0.76 169 1.99
C 840 1.19 818 2.05
D 435 1.15 416 2.27
E 324 2.17 317 4.96
F 740 5.08 677 10.21 D *E, K
G 622 0.37 614 1.11 '
H 473 1.12 415 2.10
1 306 0.92 299 3.38
J 547 0.47 499 1.25
K 347 1.97 307 . 5.79 *7
L 503 6.13 435 -15.32 K E *F

a. The lesion counting at the time of harvest.
b. The lesion counting after 14 days incubation,
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lesions counted. Since early ripe fruits of Ponkan are easily falling from trees,
fruits were harvested beforehand. Four harvests were made throughout the
period. Heavier infection was observed among fruits of early ripe. (Table 5.).

Table 5. Black spot lesions on Ponkan fruit harvested at different time

Time of harvest [ l\gg's‘;t;ngl‘éit . Average lesion/fruit | Signficant differenco
**Nov
Oct. 30, 1955 . 1,515 9.34 . : Now. 9
Nov. 9 907 4.74
17 ‘ 940 J’ 2.73
23 1,837 : 2.06
. i

Qprays applied before June 7 or after July 17 had no significant effect on dxsease
control. Since Difolatan connot be expected to afford protection for morc than 4
weeks, it is probable that no infection occurred after August. Drastlcally less
colonies of G. citricarpa were isolated from symptomless rind pieces of A fruit
than those of F or L fruits. It may be concluded that Difolatan reduced the
number of latent infections. (Table 6, b)

Table 6. The appearance of G. citricarpe on lesion free
rind pieces from various treatments

Treatment [NO'. of ht?althy Degree of appearance .Percent
rind piece Few J Medium Abundant infected
April 5 64 6 |- — 9.44
17 73 2% 2 _ o7
= [May 1 61 35 i . 39
3 15 47 3 — _ 6.38
2 29 59 31 7 3 41
% |June 12 67 33 _ _ 25
& 25 61 35 3 1 30 -
July 26 17 68 6 9 83
Aug. 26 37 60 3 — 63
A 86 11 3 _ 14
B 80 118 2 — 20
¢ 7 23 — — 23
D 62 30 6 2 38
= E 77 18 5 — .33
5 F 47 48 5 — 53
5 G 80 18 2 — 20
| H 59 29 10 2 41
I 62 31 5 2 38
J 67 25 6 2 33
K 33 61 2 67
L 16 60 19 5 84




DISCUSSION AND CONCLUSION

Perithecia of Guignardia citricarpa which are considered to be an important
source of inoculum have been observed on old dead leaves in varieties of citrus
throughout different locations. The evidence seemed to have clarified the problem
of the source of inoculum of black spot causal fungus in this island.

The experimental results reveal that both bagging and spraying reduced the
number of infections. However, since no information on discharge of spores of
ascigerous stage was available, the initiation date of infection could not be
certain. Yet, the effective infection seemed to occur in the early June and last,
for two months. The results from incubation of lesion free rind pieces on water-
agar plate: for further checking of actual infection confirmed the conclusion from
the field experiments.

Severe disease expressing was obtaind when fruit were incubated for 14 days
(Table 7). To make the experimental results more revealing, the 14 days incuba-
tion is considered to be worthwhile.

Table 7. Number of lesions at the time of harvest
and after 14 days incubation

Lesion Counting 1 Average lesion/fruit
At the time of harvest ‘ 1.82
- After 14 days incubation | 4.23%

* Difference significant at 5% level.

SUMMARY

‘I'he presence of mature perithecia of Guignardia citricarpa were observed on
old dead leaves of different citrus varieties in various localities of the island.

The results of field experiments including staggered spray of Difolatan W-80
and bagging fruits for various intervals after flowering reveals the fact that
effective infection occurs in the early June and last for two months.
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BoogE =

—

EBRAEIR A SR B A0 2 s o H RS EAS ELR WA » RV TN A2 BRE © (1964)
Wik BREGUECHET 8,819.24 A8 » HIKBERE 100,953,287 A » (il 5572 H: 85,982,6665T
) RS HHGER R » NREKENRE » RREZRATEZR o

C RERHBEBIL ) HEE %%W%\%%ﬁ\aﬁﬁ%ﬁ%’ﬁﬂwﬁ§3WHﬂﬁEm
(Xanthomonas campestris (Pammel) Dowson) BEN B ETFERE » RKIERTE
RIS B RN BB  EREE  IRSBETE O AERE 3 AZM o

HBE R R R AR e R T R I R 5 3R Drechsler™ (1919) 1K » Monteith® (1921)
1T mAR™ (1951) CREAH I ~ WHED (1958) FICHE » s BB 5 IR dUR 38 ~ 78RR
FTEK » HNEL ) BRBIRERREATIE » HILBIIAER MM R LN &
ISR L BATIE » BULBHIAE S

HETEYZAE D TR — R » DB & o 1R IERREE » Bk
MBEE  R-EHERMBCR B R - RMBE LTELY » RBERSITER » S HBIR
s YT EREET WIS BSHS R 0 BZH AR ©

AHER B ZEER R IR BB S R R 2 2R ~ IR BEISHRAE TR RER I o
WA RSRTIRINT » LI BE -

ARRBR SRR RIRRIRE L Hm SRS - RIRB RS » ReLbEBGHL ©

BRBRMEBRAE

1. BB

A. ERIZ HERERFEEE (Xaenthomonas campestris (Pammel) Dowson) R 4T
EMZER 1S H SRk LT O EEEE o

B, #tRREREMH 1 RHEET -

C. RS Mercuric chloride (Hgcl,, HA® %) » Granosan (5% Ethyl mer-
cury phosphate » 3B E. I. Du Pont de Nemours & Co. #!5) Uspulun (4.2% Methoxy-
ethyl mercuric chloride (Hg 2.5%) HARFZEEATET) & 38 o 3R ER BRI
FK—~To

2. REH:

FRBIERNRIRE NI S BIETT » ZEE AR HEER TR 100ce. Z2=MANEA » FEERE
R RSS2 H » IEAMOBHE » LUS S SRR RSSO ~T B M W R B RIE »
DYRFRERE » BBRSHOKST » REBLMEIRMEFZHE o

BT R » HBEIETS » TSR R E 2B T BAN S » DHRENSERREE

(BERIR I BB - AERSERIE R AT 5D AW » TS L TIREIM 5K » KBREWE >
SRR SR ?”Fi‘{uaﬁlh 16°~25°C » FRPTAEA R N R R A B Y PR B K T 20 Bk ik
=K (Uspulun ZREIKEE) » V3 USSR T INBOEK » FCHIRIRRRT » DUETSHR o RS 2T -
AT REEIUH FRE R BRI (M 9 om.) P2 iR L (RREBEANE ~ BIABEE) » /R

.-
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M2 » #AEET50E » kR 30°C 2 immmEE » f— H MBI AR EE
- LA R R ERE R o RIS EILE R -

TR o M e HEER T O M B N R E L S 8P rh o R A
KRPTERE RS I » BRI (&K 9cin.) » RERER (100g) B » JRIEEE T HHEH G
IFREBRFEM 4 6 » A EBET258 » WIBHRER » REFOHK » HHBHFER » B HBIZSHE
Y EBIEEE S BE ~ RES DRSS o AR WREER 26°~295°C» B
B 275°~33°C o

=R B O# R
1. FRBIGERE B 2R IR 2 D R
RABRAERN PR R TR JSES A » BISSK M 8CR » KN —
KB o
F— REEIR RS BRI B ROk
Table 1. Seed dipping effects of some mercury fungicides on control of the

black rot of cabbage, caused by Xanithomonas canpestris

s M oM oM | 2 OW OB oE | BEBEOG) | B b B E e
. Concentrations |Duration of dipping| Percentage of
Chemicals (%) | (min.) control (%) Remarks
10 9
0.050 {
20 91
. 10 99
Mercuric chloride ¢ 0.067 {
. 20 100
10 100
¥ 0-100 { 20 100
10 4
( 0'950 { 20 9%
10 % 76
Granosan 4 0.067 { 20 ’ 97
10 99
' 0.100 { 20 100
30 13
( 0.067 { 60 ‘ 7
30 72
Uspulun K 0.100 { 60 o1 |
30 o ]
\ 0.125 { 60 96
10 0
( » 0
CK l 30 0
60 0 w;
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Fig. Inhibition effects of cabbage seed dipping with some mercury fungicides on the
growth of Xanthomonas campestris

B ERRE T 0 ¥ Xenihomonas campestris WEE ZINEIH R & B % 5 Mercuric
chloride s 7fij Granosan %2 » Uspulun Z#R S5 3% o Mercuric chloride Zk R R
B RBEZ A » 0.067% YRIKIE 207348 » 0.19% YRWKEETR 10738505 » W22 MEImE Bay »
0.067 % ¥SBEEERI0DGERE » B R ERESBTIEELY » 0.05% KB A 7 H R E e

) MESRMREE BN A 0 HIZE B3 » Granosan 0.1% YEWEEEHH205356Rs » ATSe 2 MiEn s
) RO B TR B R 2B T-IE ALY 1 [10.067% 90.05% Hwe B EI205 585 » T A i B
REZBETMHARBERIRZY s IS - Uspulun 2 %dR# Mercuric chloride, Gransan
Rt 0 L 0.125 Z¥u s BI60 7 a8 R BB SE 2 B I Bl B8 o

2. KEAREEHAE TR EESEE -

RRBIERER » HETREERE T 264 FABSESENY  RIOASHELEHY » 1

FERINE— -
R KABRBEEHETRESRERZEE
Table 2. Seed dipping effects of some mercury fungicides on
seedling emergence and stands.
RIT%S & _E R _E R

o PRy | BTEISR | Seedling | Length of Length of Num. of
4 M ® % | Concen. | Duration _emergence seedling root root

. of ESE | s 15 K vl | Ry | B
; trations Py S U2 Bl e £ B | 1R
Chemicals (%) c}1pp1n)g c eP?r o In}(]iex‘Average In?lex Average| Inr:iex AverageIndex .
@ min. n%a>g num.‘ (cm.) |num.| (cm.) |num.| num. |num.
T [ £3 FE TF EE3
0.067 {: 10 80 116 | 4.26 100 | 3.54 103 6.2 115
Mercuric ) I 20 71 8 | 4.37 | 106 | 4.14 | 129| 6.1 | 1i5
chloride

0.100 | 10 i 85 123 | 4.61 108 | 5.06 148 5.6 104
' { 20 | 79 95 | 4.56 110 | 4.83 150 5.7 108
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0.067 { 10 [ 82 | 119| 4.65 | 110 5.41 | 158| 5.5 | 102
. ) 20 8 | 104| 4.58 | 111 | 5.73 | 178 | 5.6 | 106
Granosan

0.100 { 10 88 | 128| 4.62 | 108| 5.19 | 151| 5.6 | 104
’ 20 8 | 104| 4.64 | 112| 5.08 | 158| 5.8 | 109
30 72 88 | 4.32 98| 3.19 64t 4.9 | 111

Uspulun 0.125 I
60 60 77| 4.05 89 | 3.10 67! 5.0 83
10 69 | 100| 4.27 | 100 3.43 | 100! 5.4 | 100
oK 20 83 | 100| 4.13 | 100 3.22 | 100! 5.3 | 100°
' 30 82 | 100| 4.41 | 100! 4.97 | 100| 4.5 | 100
‘ 60 78 | 100| 4.53 | 100| 4.62 | 100| 6.0 | 100

* g
e THEHZ A

%* Averages for 2 replications of 100 seeds per treatment
#: Averages for 2 replications of 30 seedlings per treatment

SROEEGT 0 SRS T o RS » 2R 0 1) 8L Granosan 2 2R
548 » Mercuric chloride %z » Uspulun ZBURRRE o HAh# IEH M = B2 15 7 bk
Mercuric chloride 0.067% » 0.1% ¥s¥g #2057 4 » Uspulun 0.125%5 ¥z . 30 5355 ~ 6053
G > BB RS AR 2. BRI R TR B » TR TR SR o FIEHMZ
RS K Uspulun ZAR8E2 4 » FERSSHILHARIETES Fk » FIREFR ~ R R
SERBR o

' M~ & E ]

ﬁﬁé%ﬁ%?@&ﬁ%ﬁt%—%" RABRFTHL PSS » B X, campestris FARE ZIHEIH
HoasE 2B » bkl Mercuric chloride 2R 5 HE » Granosan X » Uspulun Rz
» Mercuric chloride 0.067% ¥y 2045545 » 0.19% VRWIETE 10 4Y8 B e 2 HHHES »
Granosan 0.1% {R¥FE 205 W52 2404 » Uspulun 0.125% ¥IKERFL60 53557 R A 7E 2
IR RE 2 BH ©

FRRERNE TR R AR 2 » & Mercuric chloride 0.067% 1 0.1% S¥AWIE
204 S HE M » Uspulun 0.125% VBI04 » 60554 HEsF R RIFTHBE I
» Fof SR T SRR TR FBE o Horh Dl Granosan RS » 0.1 VAR B E20 53 S mT AR ERE T 3%
R4 » Mercuric chloride Kz » $:0.067% VIR TRIs B 1053 pdt 75 il 5 8 T 8 2F48
Uspulun BiEEo -

KIS 2 » gekgERIch bl Granosan 0.1%YAWGHE L2073 4% o Mercuric chloride 0.1% ¥&¥
TR 107 B I H B SR 2 B R S B » MR AR TR MR o 7o LIRS (R
T

R C:3

RRBFR RPN TIRER » e R BV AR B H B S W% B 2 SR B T SR
BZBE ) HAERITT ¢
1. fERZ SRR KRS 2 I5E AR o bk R EE3% S Mercuric chloride
H& B Granosan Jfj Uspulun Zi#il REE o
2. RIEEEHEEETBERIE R 2 % % b Granosan Z g £ % £ » Mercuric
chloride =k » Uspulun 24 REHEE o
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3. BRI R A RORE T 3 3 B 4 R 9 B 0% » A Granosan, Mercuric
chloride & » Uspulun Z2Ri% -

4. TrEELERS » Ll Granosan 0.1% %2054 » Mercuic chloride 0.1% B
BREL05EEIEE » MW EEK— o

g E XMW
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CONTROL OF THE BLACK ROT DISEASE OF CABBAGE
BY SEED-DIPPING WITH SOME
MERCURY FUNGICIDES

by
F. S. Wu

SUMMARY

The most striking effects resulted from seed-dipping with Mercuric chloride
and Gransan both on control of the black rot disease of cabbage, caused by Xantho-
monas campestris and on improvement of seedling emergence and stands. ‘

For practical use, Granosan at 0.1% concentration for 20 minutes and Mercuric
chloride at 0.1% for 10 minutes are recommended for control of the disease by
seed-dipping.
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Table 1. Average yield of potato production in the different countries®

Average yield ' Average yield
Countries per hectere Countries | per hectare

(Metric tons) | (Metric tons)
Switzerland 25,424 | France 17.474
Norway 24.000 Austria 17.149
Belgium 23.651 Sweeden 16.222
Netherlands 23.625 Canada 14.323
Germany (West) 23.574 Japan 13.216
Ireland, Rep. of 22.035 ~ Portugal 12.714
Denmark 22.292 Greece 11.385
United Kingdom 20.520 Chile - 10.767
United States 19.597 Australia 10.372
Finland 18.204 Spain 10.229

Table 2. Annual average yield of potato production in Taiwan®

Average yield Average yield
Year ‘ per hectare Year per hectare
) | (Metric tons) 1 (Metric tons) )
1954 [ 4.842 1960 10.144
1955 ’ 5.523 1961 9.000
1956 | 5.951 1962 8.321
1957 ’ 6.650 1963 7.486
1958 6.980 1964 11.882
1959 ‘ 8.055

BEAEZRRRS » (HUREZBERRA o RSESH RS - fEHREE RER
% o IR RZBIE ) RPA TR BHEIRET ) RS RSREUBERBRER » KB
SEIIR ~ DR o SR 2 B TR 2RSSR TR Z B IR o SRS AR R
R OH S EIEH ) BEBIARA o Ll BERRZBEREREK  WREFHEIN ~ IR

ARG » AR R AT L 65-A-14-A-1672 SR RITER) 2 RFILEEH ©
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;B BAOR AR o SBIERTR AT (Kennebec) s HE ~ 24— 3o 5t » HIEHBR
ER A 100% o EERBEN RIS « A AR B HERED o FHFET R ME » R
5235 B MEREBUR—R (BTENRR) » BEFSTSR® o

B SRR TSR RR 0 AE 8 hESY X BRI B2 BaReoR (Latent
mosaic) » ZRHMEEE BUF B 0 BB RE I T o MATE AR (MM BER » TILWEL10%
FEARPOD o f— 1 —ERRAFIE SRR S B AR o 3 BLRRZ R 8 e 4 H B BE T B
TR 0 L RAEB TS DR S B HREERNATE - WA ELEY B RARE
ERG o T8 (R X R A RS » AR » R M ANERESEE o

PR ES RS IIRE » B SRR A A FERE » WARIR R » 3
SRR A H R A R e UEEE 2 ERO®O

FEEEW » ISEERE LIS R —IRBE WK B AU » SEEIAK 250 28 5 (HHSERT
% s (HEABERARY » HEEFER TSR TEY LARH Y — b R SRR E
ZHE%Eo ,

PSRN SEHEREE R RSB AME » IS RK 2 ISR » QRS
EORALTIAR o SR B X T RRk S TS A ABR 2 AR o ERE S 2 5 0 H e
— B o AEEE » TR OO BB PVX Mg BRERR ERE A BEABIEXERRLZE
T 1 BR B IR R AR A o

REMBISEEBE A EERAXERF N ) BRI ESIET ERRE » LERE
RS RER BRI E R RR ST AN  TERRE » R -2 g
FREZ SR MLUDHRE o

ZWERMHEES®

L ORRBRZ I TH RS 8 X A5 R T » #P R E BB s TSR 5 5038 » 043 1 e
WIRAET TR R H 0L BB 0 PRERINGKE (20°C) KRB A REIEA -
WLATZUKESER » BRI 7 B0 2 AMAEN » (E RSN 2 ATEETABIK » HBRIREK

2. WATTER 1 LICOBSEMMEMIR —EBA 1 2 4843 » I3 H R BR > BERSHES IR » SE0L [T
IR THRD (IS 34745 5 THZRE 2Hk %) o e A IRIBZ ARSI R SR 2 M ik o JHRASIRAE I
B 12 #o RERE BT IR T MR » LIREY -

MERETTE » AR ABHREL » DL 6—8 fEZHimis A KB BRI 2 —
» VR IR S AR s B A BUK S BIR o MAT R AR BRI T F— B H R Z R
Fsmir ZIH » DISHTEE TR ZE R A 25 is R EH SR B L o AF S A — i/ ERE
AW CRIEEBIA o EHMERRAIK R AF » TEEMERE » IS RERPEEX
BR ERHHASARTRIERE » EXHERITEHRERN o HRFEBBINUBE T EE » (DK E
ZBB o

E‘nn %

L AETFAREZ AN REEANEERESEXERR 2 o

REBIEATIE— AR B R E AR KBS RE B ~ R ~ R~ fhi R S S 7
STEMTRERHE PRGN  FRETARRAN—REE A RSB X BRI o
HARE AR TAKRZEE (X2) > IEEERTTNE » /MNEHEHZ » SH%s
BBNASEAT » A NERNAT B HE » BEHRAUARBEL ) WA HE—E » RER
R —BRRBNL IR o



Table 3. Origins of Norin No. 1. potato seed tubers used in the experiment

Seed tuber Origin
Wuling From the summer crop, 1964, Wuling Farm
Japan Newly imported from Japan, Fall 1964
Hoping From the summer crop, 1964, Hoping Village
Spring Refrigerated tubers from the spring crop, 1924, sced tuber used in the
spring crop were imported in fall, 1963.
Winter Refrigerated tubers from the winter crop, 1933, seed tubers used in the

winter crop were imported in

fall, 1963.

HREERRHE PEZREENE » WESRBRAERY » ERHTIAENDHTIE
TR (B o REZ OV RSHEBRS T E » BB » BRRAESTaA—RKE
rhigsk o FILIE R EREAHONT (FR) - TPRAKFEEE X SRRV EBEHBAERE
1A A B A XRRARR R ERARBRERE AEFREER -

Table 4. Serological examination of PVX distribution in Norin No. 1. potato

plants from seed-tubers of different origins. (Jan. 1965)

"\ ' Location Ho-Li Feng-Yuen Shih-Kang Shen-Kang Tung-Shih
Origin e Percent | Angle Percent | Angle Percent| Angle Percent‘ Angle Percent | Angle
Wuling 3.75% 9.69% 23.75 | 29.00 6.25 | 12.45 8.75 | 11.53 8.50 | 13.54
Japan 10.00 | 18.44 42.50 | 40.63 | 62.50 | 52.42 | 26.25 | 20.86 | 16.25 | 23.22
Hoping 12.50 | 10.70 11.25 | 19.23 | 10.00 | 16.00 | 17.25 ‘ 20.41 | 33.75 | 35.26
Spring 13.75 | 21.12 12.50 | 15.02 | 20.00 | 26.00 | 11.25 19.24 ) 16.25| 20.70
“Winter 8.75 ’ 14.62 12.00 | 26.01 | 15.00 | 21.45 6.25 | 14.30 | 19.88 | 24.93
0.05 N. S. 11,1 13.05 N. S. 12.99
L.S.D. {
0.01 15.6 18.30 18.21

** Angle=Arcsin 3/Proportion
* denotes percentage of healthy plants

Table 5. Serological examination of PVX distribution in potato plants

of Norin No. 1. variety from seed-tubers of different

origins (Combined analysis)

Oringins Mean Angle Significant differences
~Wuling 15.24

Japan 32.34 **Wuling
Hoping 21.61

Spring 29.91

Winter 20.96

** Significant at 1% level.
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B W BREERREATEKT » th BRSBTS ONED » R—HTRREE -
BERBETZFIA EEEE o iR mEXR o
Table 6. Field inspection for PVX by serological means at Wu-Feng Branch,
Hsin-Chu Agricultural Experimental Station. Nov. Dec. 1964
|

Percentage of

|

. . | 1
Variety Plants Plants Examined i N egaliiigti egf:ti on Healt?g;)PIant
Norin No. 1. 8088 7216 ’ 71 } 0.98

REATIEZR S — R AR SR IER AT & SR LU iR g o Rk s 2o —
o RFER A RETHERE o (Fb)

TR TSR AR AL SRR AT E R MRAT e SRR 2 M R () o

A= R I 7k AR A R v B X R IR 253 0 B =R A IE1E60
BERZERBEERE o RE—RRET2IMZ P RBETIGRBRMENES » GTHESZ—8# o 1
PRBERE 43.33% ZHBR A RTINS = KB BT 59.56 % B BN IE o

Howm kW E

BIRFERBPRREZEOE » UAK—RSEEE - KU BB X ERR R B
ERRAE  HRREFRTES 100% » FEREHS BB ERUR o 3R B v s
SRR o R RAFREERE R SRS R0 7k ERERE & RET RS
EaXRHREHER - NEF G3FENK) RARABERAEXFRIVSXZEN0%Z% » TIEH
68.50% » FiAth B BAE RS LU BR R #89.8 % » NP 83.05% » HFE S 85.25% » A FHS
86.02% o Mtheh A ACKER ZHEE 1% H AR AR SR I BRI AR R B W e
RRE AR o FOIRIRE R RAREREE » 3T TR AR I 7 ok R R AR 0P 5

0 IREER MM EER (FREEER) 284 » ARZERBIRMND NEMAE MBS o B SR
ks » HABERB 2% » NP H 4% » FEH 159% » REE BIULRHEEE 4229 0¥,
BHEPERERLA (L) o

Table 9. Yields of potato planting of different seed-tuber origins. (Jan. 1965)

Origin of seed tubers Average yield (80 plants) Significant differences
Wuling 28.099
Japan 35,026 **Wuling, Winter *Hoping
Hoping 31.134 **Winter
Spring 35.860 *Wuling, Winter *Hoping
Winter 25.937 :

** Significant at 1% level.
* Significant at 5% level.

H B  BRBIER RN B R 0 WERM TR BSEEZRR  MEREZ ARG
MR E A MEFEERRNREES o B RENEERREIER TR T » R E
B o OB RN R SE 2R 0 BUEER T ARSI A o BT R RENRE Y R MR YR
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STUDIES ON POTATO VIRUSES
1. Maintenance of Virus X free Potatoes

7 by:--
K.C. Ly

SUMMARY

The cuitivatioh ) of Irisn potato in Taiwan is centered in the middle part of
the island. Climate conditions at this part of the island in winter time are suitable
for growingvof potatoes. According to the Agricultural Year Book of 1965 editior,
areaé of 1,165.3 hectares out of the total potato producing areas of 1,305.55 hectares
are located in this part. A Japanese variety, Norin No. 1 is the major variety of
cultivation. The average yield per hectare is 12 metric tons, only half the yield
of potato production in’ the European countries. '

Since healthy table-stocks of local mult1p11cat1on are not avallable, most tubers
for planting are imported annully from Japan. It is necessary to self-supply
healthy seed. tubers in order to avoid poss1bly snaekmg in of some plant viruses
or strains of potato viruses new to this island. Toward the object of successful
local multlphcatlon of healthy seed tubers for sufficient fulfillment of demand, an
attempt to obtain potato virus X (PVX) free seed-tubers had been made. Sero-
logical methods was émployed to examine the distribution of the virus, morever,
for the field inspection and the roguing of infected plants.

In January, 1965, examinations of PVX distribution among the potato plants
from seed tubers of Norin No. 1 of different origins was carried out at five loca-
tions in the middle part of the island. The results showed that potato plants from
seed-tubers newly imported from Japan are less infected by PVX than those from
locally multiplied seed tubers. Average of 68.5%  of newly imported tubers and
835% to 89.5% of locally multiplied tubers from different origins were infected by
the virus.

Efforts had also been made to secure the source of PVX free seed-tubers by
roguing infected plants. Field inspection for PVX by means of serological diag-
nosis, mainly chloroplast. agglutination had been carried out three times at a
upland branch of an Agricultural. Experimental Station located in the northern
part of the island, where the elevation is 1,000 meters (3,280 feet). Only seventy
one PVX free plants were obtained from 7,216 plants examined in the first trial.
About 43% and 60% of tuber units were healthy in the second trial and third trial,

respectively,
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HHREAS BRI s » 76189448 » 3k Costantin §2 Matruchot &K @ LU 538t
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BiH—K FGRBR BRI EHARNEMA R ) REEZERGEREZER o T » Bl
WETER R R AT RS ) HEMZEERE R TERZERRGERE  BEBE=4
REREER » SEBECL » DMERIFZB% o
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s DR AR RERTE ~ ZIRRFELEZHY » BLURFITER » ZEHks L o
MR EBEHE '

KREERA Agaricus Campestris L et Fr, Sw-34 B REZERER » —FHETH
MR PR D SRR RERES » DR SEIRIRERBTE R BB TIRR TR MRS 2% SRR
EEREHEMRERRTRIATERZER  HEFNTHE :

Slm\\\ /'
s.nwészm N
d NS
SiT S.I Ssll__ .
T.IX\TzH X Tsm N n
T.I TI O\
T.HI’ \\

E— AN T B AR ST RGABA TR o
Ryt « AESEM « 75

S faF
T : 8%k
— IR BT
> REEIH
T,I,eeee n : B ()
1,2,0000e n : FIEAK

= RBA®

I EMEREEHE:
1. PEORARmRE RO ¢ :
KRB —FEREL AR T RARAR OEERE P D A, SRk (BHE
200gm. § 20gm. ¥EZE 20gm. 7k 1000cc.) ko @R 25°C. ERHRTEE » FANBEAMY
PUAEZHEA SR A P D, A BEIEE » 78 25°C. M A ~ B FmEARE - I
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BE=ERBYIRE SR AR DR R S B 0 RN B B R RN S R AR R A
Lk (EREERSREERLER 0k 100gm. B 20gm. BEZE 20gm. 7K 1000cc. 4 ik >
BERERE  FOk 50gm. FHEAR 25gm. i 20gma. HZR 20gm. 7K 1000cc.) o of[A—REE
» NSRRI AN I B SR AR B BB R B (Van Tieghem Cell) @ fsDARRkIs o Bie il AEH 7 >
MR > R R BT 8 2 B R B R i ST s 2 g 3 o
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KRB AMNAETERSS  FEREE AKX » BN 25°C. @HEEE » HEER ke
NENJUNF o
F— HEETREABSMEENREEREE LKE (cm.)
e :fﬁ -
i - T Hyy 14 5} 28 H i E
e s -
S 1 1.85 7.65
T, 1 1.8 4.0
S0 1.9 8.0
S, 1 2.1 7.7
T, I 2.0 3.9
T, I 2.0 4.15 [
BT EXFEREALEMBEFREEZHLK (cm)
— %EE
i T 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16 |{@ E
g —~ )
T, 1L 111|119 | 1.26 | 1.80 | 1.36 | 1.55 | 1.64 | 1.77 | 1.91 | 2.06 A ERER IR
T 1,03 | 1.11 {1 1.26 | 1.35 | 1.47 | 1.59 | 1.70 | 1.85 | 2.00 | 2.15 | pfik-aE14%
T,II 1.52 | 1.59 | 1.71 | 1.81 | 2.01 | 2.13 | 2.38 | 2.44 | 2.51 | 2.61 | ENFFIMatin
S, 1 2.17 | 2.39 | 2.63 | 2.92 | 3.22 | 3.58 | 4.10 | 4.43 | 4.76 | 5.04 | k&3
S, 1.72 11.83 | 2.11 { 2.31 | 2.58 | 2.74 | 2.99 | 3.22 | 3.45 | 3.61
S,1 1.78 | 2.05 | 2.34 | 2.61 | 2.95 | 3.15 | 3.43 | 3.73 | 4.02 | 4.22
R FRMEIERSEEL TEWREEREZLEK (cm)
i %EBE@ 6 1 | 11 12 134
g T~ 2 7 8 9 0 i e
. p ™~ \
T, | 1.58| 1.83| 2.13| 2.40 | 2.57| 2.85| 3.35| 3.42 ARBRUEREM
Tl | 1,31 1.46| 1.76| 2.08; 2.4)| 2.65| 2.94 3.27 |WEE14FLGH
T, 1.70| 1.96| 2.35| 2.57| 3.03| 3.24 3.65| 3.94 |WEgakEaE
S,II 2.28| 2.63| 3.14| 3.57| 4.10| 4.38| 4.80 5.10
S.1I 2.07| 2.3 270 | 3.13] 3850| 38.97| 4.33| 4.70
S,1I | 199 235 2.60| 2.98| 3.55| 3.88) 413 4.60
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E RS OR B RR R B T RIEZ ILE (cm)

Lo . ,
23\24\25 2 |Ji . %
1
l

I

22

]
|

1213|1415 18119 20 | 21
o |
| |

i t | | ot e .
T, 1.60'1.75!1.90’2.00‘2.102.172 2712 332.57,2. 6012. 60[2. 70/2. 802, 903. 043 103. 15| AR ER IR I &

it

e Hagl 10 | 11 16

, | S st e
T, [1.701. 95'2 1512, 20/2. 35(2. 552. 65/2.85/3.01(3. 143.23/3. 3 533 6)‘3 693 70[3. TH K PEEHEAE I

o) °p l
|

T3l 2.00/2. 15‘2 302.3512.5212.602.70 2. 912. 97i3 123. 16“3 303. 503 60‘3 653.7183.75
3. 79‘3 874.30] .

Sl 1.7011. 80‘2 1012.30/2. 60|2. 622.803.023.153. 263. 273. 493. 553 65
3.753 4 10

ST 1.701.7:)2.052.052.32*2.402.50: '
S:I0 2.002.152.502.552.602.702.80‘3 143 20'3 5013. 603.71’3 87‘4 004 15‘4 244 35

| 2.75.2. 90|3 10;3.203.353. 45‘3 55
| |

EBA BB Fﬁﬁﬁé%ﬁ%%ﬁ%f“fﬁ FREZ L (cm.)

11’12 13 15 | 16 | {# %

'

14

6 7 8‘9 10

T, 1.23 | 1.40 | 1.65 | 1.85 | 1.90 | 2.20 | 2.25 | 2.40 | 2.48 | 2.60 | 2.80 17{:@5&» .Lx[
ToIL 1.06 {1.20{1.42 11,68 | 1.70 | 1.85 | 2.04 , 2.25 | 2.33 | 2.40 | 2.48 | HEE14REMT
T,IL 1.36{1.52 | 1.77 | 2.02 | 2.30 | 2.35 { 2.51 | 2.70 | 2.93 | 3.00 | 3.15 | fEiEaiLE
S, 1.50 | 1.70 | 2.05 | 2.56 | 2.75 | 2.95 | 3.59 | 4.15 | 4.62 | 4.80 | 5.20 |2. HEFIEHIAT
S.IL 1.56 [ 1.75 | 1.95 | 2.50 | 2.55 | 2.85 | 3.08 | 3.60 | 3.65 | 3.70 | 3.90 | kyfzikeigs
S, | 1.82|2.25|2.35|3.00|3.24 | 3.30 | 3.55 | 3.90 | 4.34 | 4.45 | 4.60.

6 Sy1y=0.33x+1.71
Syiy=0.22x+146.
Syty=0.27x+1.51
T,y=01 x+0.95
Tyiy=0.12x+0.89
Tyy=0.13x+1.35

¥ O B %
= ERAAERE LREER 28
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Syiy=041x . -
Syy=0.39x+1.5¥
S,:y=0.39x+1.49
T,:y=024x+143 B
T, y=0.28x+0.96

Tyiy=032x+1.37

i | A i 1 A A 1 o,

7 8 9 10 1 12 13 b1

N
= SRR R R

S;iy=0.14x+22

Syiy=0.15x+1.96
S,1y=0.152+233
Ty y=009x+192
Tety=012¢4221
Te'y=0.11x+231

B O B %
BPY R AE60 K B B kS BB A 2R g
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Siy= . at0.92
S,:y=0.25x+1.33
S, y=0.28x +1.67
Sk Ty=0.15x+115
Tyiy=0.15x +0.96
Ty y=0.18x+1.24

4
g,
5 3
cm 2
1-
L [ A [} AN L A 1 L 1 A 1
6 7 8 9 10 1 12 13 N 15 16

I
BRSO T R R 85

d b & B S s B A B DU T S A4 PR » LB R R BRI MO R BT 2 2 R

o
2. ¥RSeHERERSE (Spawn) ) :

ARBIRF— Rz AT ARAEIE » B EIR IN20% & F KNG i 5 /K AR
BHEBMR » 1R 120°C. BE—/ N SHBETHRMERSRERR ZEK > HASHIRASX
SR 0 B RENCEE R b o [P BE A NK 0 B 26°C. ik  RIORBE H A HE
EHHMEREAN

sk S,:y=0.27x+1.22
E S,:y=0.22x+1.19
S;iy=023x+142
E 4 Ty:y=022x+10
Ty:y=021x+1.17
B£ Ty y=0.18x+1.25 Sy
cm 3p
2k
i -

10 1 12 13 14 15 16 7 m
¥ O# B K
B MRt REiERBELRE



RN MR R ERHERBE LKE (cm)

|
10 1 12 13 14 15 16 7 |4 =
T, 1.3¢ | 1.49| 1.58| 1.76] 2.03| 2.11| 221 248
T, 1.31 | 1.62| 1.81| 2.01| 2.2 2.50| 2.61| 2.84|
TSI 132 1.61| 1.76| 1.84| 2.27| 2.37| 2.56 2.80
S, 158 1.9 210| 2.19| 2.64| 28| 3.10 3.40
Sl 138 1.60| 1.85| 2.13| 231 2.60| 2.71| 2.87
Syl 1.60 f 1.89| 2.09| 2.37| 2.61| 2.8 3.06 3.24

BB NBLE » AN AL RS AR EE o (DU T S PR B o

T ERHE: '

ARHRBE 1962~ 196448 11 » HHH=4E 1 FERBREE—K » ST Sw-34 » JaTssls
SRR N ATHEIE L (RARBEE AR 120 AF » %K 2487 » REL2AF »
SRSE 36T + IRIBSE 3 AF) » H—4E DAY » 7 ~ SEISER B IR AfE B
» MBS 52

#t F-FREHRBERME

- = ‘
P S T SiT (ke/) D D*
bl . \\i !

1 | .66 | 13.66 -2 4

2 13.33 | 16.09 -2.76 7.62

3 16.00 | 13.00 3 | 9

4 16.16 | 16.66 0.5 0.25
i st 57.15 59. 41 2.26 | 20.87
7 # 14.29 l 14.85 -0.56

Br¥tps (Pairing Method) A5

_ 2oz (XD
S<X1"X2>=\/u=sg
n(n—1)
_ %-X. D
S(X;—Xa) SD
ALK e RN
o (—2.26)y L
S (%1~ Xo)= \/20'87“ i =1/163 =128
I@=1)
__—056 v=3 | '
te— g~ 044>t (770 )= ~3182]



- EBA %_@ﬁinﬁ‘ﬁ%ﬁﬁ %ﬂ'ﬁ*f%

i} & 4N & B ke/5% )
W | i i i
1| 2 ‘ 3 | 4
T,I - 7.8 | 11.37 ‘ 12.00 { 13.95 45.12
T, Il . 8.36 8.75 | 8.00 17.38 42.49
S, I 740 1 1479 | 1678 16.88 55.85
ST - - 8.36 11.64 i 13.12 14.50 | 47.62
A % m 31.92 46.55 1 49.90 62.71 , 191.08
T HEFRERBERMAE
g N BB B g/l
B i B G g
I A
SiII | o5 578.5 993.5 } 775.0 3274.5
SelL 980.5 | ~ 687.5 1054.0 765.5 3487.5
Ss1L 1641.0 715.0 1200.0 |  683.0 4239.0
T,IL . 84.5 552.0 1311.5 759.5 3467.5
T2l 1045.0 502.0 977.0 513.0 3037.
T5 1l 700.0 772.0 730.0 659.0 2852.0
E % il 6138.5 3807.0 6266.0 4146.0 20357.5
2t B2 ZERERAREREEOVIE
& x| @ " | B & E| & il | & 5 | F fill
B i 3 26.48555 8.83 1.95
5 _ ﬂz{ T
1 # 9 40.4351 4.49
W | 5 291567. 68 58301.53 |  1.601
5 o=« _ |
# % 15 546066. 41 36404.42

- H EFEARDNE %ﬂﬁ@?%ﬁ[ﬁﬁ@%ﬂﬁ?&ﬁ@ﬁﬁ%ﬁ%ﬁ ERLK EREEE B
I Higsies R o
ARAR B P UIIEE H T- BRA R BT S A e U ) R BB R 2 228 ThRZ 858 R
BT o AR HBRER » BT SE MBI ) MEMONTNT ¢
Ft— F-FRERARTESREE BHRE

T &
E = T, T ST D D?
B >~

1 46 42 4 16
2 50 43 7 49
3 4 40 4 16 .
4 4 a2 2 4

i CIaE 184 167 17 85

73 1y 46 41.8 4.25 '




UBt#E: (Pairing Method) JI#

4.25

l

_[:

v=3
t=“i§§‘=3.3> tf‘- (p=005 ) =‘3‘.‘182
ot R R o
#HT FTERERRTESRGE BHEER
g R i B ,
o o] BB f | ¥
1 } 2 3 4 :
ST 5| 48 85 9 187 47
S, T 5 47 46 45 184 46
T, I 8 46 u“ 43 176 4.6
T, T 4 45 43 42 174 43.5
SR gnl 178 186 178 179 721 - o
1= HEERERRTEERKE B E
' o U =) B % : ’
% = ) OB R B
: 1 | 2 { 3 ‘ 4. o
Csar a1 52 5 “ 182 6
S 42 55 42 53 192 48
S;IT 49 50 41 ‘a1 172 © 437
T 0H 60 | 42 45 187 47
ST 45 - 79 51 64 239 60
Tl 57 55 43 64 219 55
& # M 265 351 264 311 - 1101 ’
FH0 7 ZERERBTERREE BEE SR
% x| ® K| BwE|F F A B 5{F @
: o £ 3 | 29.55 9.849 6. 2%%
e ﬂf{ ; C :
R R 7= 9 14.202 . 1.578
B il 5 802.375 160.475 . 3.24%
i 3 15  740:792 49.386
FHAE FTERERBTERRKHBERLK
N | ST | | TeI| | T, I |
43.5H0 40 46H 46.70
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#HN HEERERBTEARRKE B R LB

S| S| | T | Sl | | Tl | [Tl |
3R 46m 47 48H 55H 60H

| | ]

[ |
I |

Ak 1-ERAS b HREEBER
2. WS 1 BRREBER
i BRI NS S T S 2 AR B L B R R Y R R A R S 2 Bl o

M ~ & ]

TR BN < ST ) SOMR TSR MO S HES R TS > IR T SR M S s OB L2 B
5t » Kligman I (1943) BLIRZEHRS K Bl IR ITE RS EM » Rz ni® X
EEEE AR AR o MRNEERE —HA R A TREE H 2 RN SR RER » ZEL T
s HERTEAEREMEBRERS o

RABBIRIE ) T RARSMZEMA RN ERR Kligman KEHHAL » 5EEEZ
ZEHL o (HEIRA RO BE MM K BTE A 0 » Mo T SIS0 2 T o b R B S5 I AL R B e 0
7 o ZARRB SR AL M SR T SR LM B @RS » I RSB IR R o 7RSI
WE LR TS (BI7REEER o L RERIIK LR « =~ » A RUR—ERARAER
EISHREHETERRENTR

RTE HEEFZHEHeEBISHRENBERE (cm.)

- iﬁ‘%
g T A B c D
B
S,IL ’ 4.68 6.00 2.62 4.82
SeTI 3.4 5.49 2.41 3.83
Soil 3.94 5.39 2.78 4.47
T.Ex 1.86 3.83 2.19 , 2.67
T,IL 1.97 3.76 2.57 2.46
TSI 2.52 4.57 2.64 v 3.04

MERE « AERTFIEA « ToReEssaRE o
B : BRI o
C : FERICk 60 R I TliEaE o
D : ®u748E (Van Tieghem Cell) H:[g%t% o
i ERERE AR TRARME B A » BRESRASEZ AR R RA—RYE
PR 14RO R RN MR B MRS S » SR SRFRCHHS (Van Tieghem Cell) il
BEHE ) HEWERTEE LEETRR o [ERHEREEN @SS DT SRR o
IR By LSRRI R W 41 o BT ST 2 B — A 7 H R L AP AL R B
o

E Nl 2 OE
RABR B2 T T B L I B A B ZES(EA D » B R R 0 R
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MM SR AR Pzl o ;

ANBEXR

() WECHEE (1958) HUkEd & e » 2 S HHERT 54 » WA BREYIRRATE: p 227

2) B (1961) < v &/ 2 v— s H IR p 21~22
(3) Kligman, A.M. (1943) Some genetic problems in the cultivation of the Mushroom, Agaricus

Campestris Fr. Am. Jour. Bot, 30: 745~762.



COMPARISON OF THE VITALITY OF MUSHROOM S
MULTIPLIED BY SPORES AND TISSUES

S
K.Z. Hu and S. F. Song
English Summary . .. .

The vitality and yield of mushrooms multipled were continued to study by
different methods. A number of mushroom varieties and strains have been obtained
from various countries since the culture method and synthetic composting
technique were developed with the effort of our workers. Up to now, mushrooms
are generally perpetuated by tissue-cultures or spore-cultures or by both
alternating-cultures. To compare the effects of different methods of multiplication
on the sporephore growth we have inade observation on three generations.
According to the velocity of mycelia growth, we have observed in the previous
studies that the growth of mycelia of spore-cultures are more vigorous than that
of tissue-cultures under whatever ways of cultures; such as Agar-culture,
Composting-culture and Glass-ring insulated culture (Van Tieghem Cell) or the
original strain transfered under different periodic time with the same tube. The
results obtained from the three alternating generations of observation tests proved
to be of no significant difference on the yield of fruiting body. But by using the
sporecultures, it shows an earlier tendency to produce fresh mushroom.
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2 (L BE R SRS T B (Y B R B RIETON » BT SR TL VB
BRGAE ; REKET RS TREES e B RRRERE B+ 8870 8%
Pl o EAVEY) 2 TEEBEE o BIEIESERS H R P R T A SR IS © ‘

W s —RAEF B RET AR AR Bl » R A B R BT A RS R R 4
» THRERARHE BB E o . :

RIE » EARFHAT BRSBTS R A& A SN R ERE » ERHEDHR
thy BEIAEES « BB » kit o N

oK =

RIE LB » BEHIER KA “ERABLE" T A. 0. A.C. “Methods of Analysis”
FRIEIETT S 5 FTIRASHT 7 LB AR

Kt « B (105°C) » IRH < MABEME (550°C.) » e« Kieldahl 35 » 15 © ZRthhH
Yo Mg 0 A O. AL Cl ok IVEERY) ¢ RHEEME S MiFR ¢ Stutzer ¥k g ¢ Bertrand I
» 48 : KMnO, 7&8¥: % : NaOH &y » #: a, o-Dipiridyl b » #EERP @ EH
Kryptoxanthin %8s » #4: %2, : Thiochrome #3#: (Method of Vitamin Assay).
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Table. Analyses of the Nutritive Constituents of the Main Crops in Taiwan.
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B Common Chemical Constituents @
e Blx mk B E 4| W w|# % T O :
Crops Moisture |~ Ash | Drotein | =~ Fat | Fiber | Nifext Remarks
% % % % % | %
V S i}
Rice s

2 65 | 15.02 1.31 8.54 2.68 0.53 71.92 | B 49,1,
= h 65 M| 14.72 1.40 9.17 3.34 0.67 + 70.70 | B R B7 49.1.
B P 65 | 15.31 1.26 7.55 2.77 0.75 72.36 | Z T 49.1.
% 65 | 15.14 1.50 9.62 2.4 0.88 70.42 | B R Fr 49.1.
%= 65 | 14.21 1.42 6.93 = 50,1 .
= b 65 5| 13.91 1.21 7.36 2] # 50.1.
# 65 i | 13.04 1.24 8.02 ¥iz ¥ 50.1.
% i 66 | 12.75 1.4 6.96 B R B 50.1.
# o 65 5| 13.99 1.38 6.57 (i) % 50.1.
Z 65 | 44 1.27 7.67 = b 50.10.
= o 65 58| 14.96 1.19 7.01 i % 5.T.
# s 65 | 15.34 1.39 8.04 B ® B 5.1
%= o 65 | 16.57 1.28 7.82 B i 50.10.
% ' 65 3| 15.52 1.35 7.02 e r 50.10.
= o 65 4| 15.79 1.24 6.30 = Bk 50.1I.
Z b 66 | 15.71 1.28 6.41 y B 50.1.
= b 150 Bg | 14.93 1.36 8.12 2.48 0.74 72.37 | % 1 49.1.
&= o 150 58 | 14.98 1.35 7.54 2.65 0.77 72.71 | 149,10,
&2 1 150 5% 13.78 1.61 7.51 =2 50,1
%= o 150 %% | 13.92 1.28 8.84 i # 50.T1.
# p 150 B | 14.14 1.42 9.7 | =2 Wi 50.10.
% o 150 3%, 15.33 1.24 7.57 i E 50.1.
# s 155 %% | 14.59 1.44 8.36 2.65 0.68 72.28 | & Ho49. 1.
B p 155 85| 1494 1.33 7.61 2.89 0.77 72.46 | E i 49.10.
Z= th 155 35| 13.78 1.63 8.67 = dr 50.1.
% th 155 B 14.19 1.31 6.73 P # 50.1.
% o 155 5% | 14.08 1.23 8.42 % 50,10
o+ 155 BE| 14.72 1.29 8.06 i E 50.1.
% i+ 155 5| 15.00 1.24 5.74 #% % 50.1.
2 o 160 38| 15.04 1.38 8.22 2.95 0.68 71.73 | = 49,1,
= o 170 38| 15.4 1.43 8.1 2.63 0.56 71.84 | B 1 49.71.
% o178 5| 15.50 1.34 7.60 2.63 0.78 72.15 |2 , " 49.1.
%= ot 178 B3| 14.6 1.60 8.35 = fr 50.T.
2 ot 178 3| 15.1 1.3 8.72 () F 50.1.
E o 178 % 15.85 1.34 6.60 i ¥ O50.1.
#= o 178 85| 13.91 1.37 9.09 = it 50.1.
= 179 38| 15.96 1.29 7.27 3.19 0.75 71.54 | & ’O49.1.
% o 179 B | 15.27 1.27 7.39 1 2.93 0.88 72.26 | B dr 49.10.
oo 179 B | 4.2 1.61 6.05 | | = 50, 1.
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;5% 5%

1

179 %
180 5
181 %%
181 5%
181 5
181 %%
2 K
8
8
8
8
8
8
8 %
8
8
8 i |
8
8 %%
8 4%
8 ik
8
8
242 8
242
242
242
242
242
242
242
242
242
242
242
242
242
242
242
242
242
242 4%
242 4
1 5
1 5

14.65
14.45
14.98
13.49
13.88
13.99
14.37
14.45
15.49
15.20
14.39
14.71
16.09
13.44
14.20
15.04
13.03
13.37
14.15
13.58
15.

15.40
14.31
14.91
15.92
15.60
14.68

15.71
' 16.32

14.25
13.88
14.51
13.69
14.87
13.66
14.61
14.93
14.85
15.36
13.77
14.85
14.16
15.35
15.35
13.71

1.31
1.34
1.30
1.45
0.95
1.28
1.07
1.37
1.28
1.42
1.30
1.38
1.20
1.21
1.25
1.32
1.31
1.3

1.27
1.22
1.25
1.20
1.29
1.31
1.36
1.40
1.20

1.21

1.49
1.39
1.23

1.28

1.28
1.38
1.39
1.33
1.16
1.32
1.23

1.23
1.29

1.31
1.33
1.33
1.34

8.1

8.38
7.37
8.21
7.62
6.82
6.49
8.35
7.73
8.29
9.3

8.08
7.62
7.48
6.71
6.33
6.99
7.08
9.04
8.09
7.28
8.01
8.07
9.37
8.10
8.91
8.01

7.51

9.47
11.26
6.4
6.02
7.8
6.50
7.69
6.60
7.52
8.54
7.56
7.23
8.69
7.99
8.07
8.74
8.53

2.64

3.14
3.34
3.14
3.09
3.07
3.15

3.32
2.86
2.86
2.66
2.38
2.85

2.98
3.12

0.81

0.64
0.72
0.60
0.97
0.86
0.79

0.71
0.66
0.76
0.80
0.82
0.84

0.6
0.95

72.9

72.05
1.4
71.35
70.95
71.90
71.15

70.38
71.10
70.47
72.65
72.37
69.03

71.00
72.35
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B 1 % | 13.29 1.22 7.4 B # 50.1.
B 1 | 127 1.53 7.53 0 i 50.1.
B 1 % 13.95 1.29 8.46 A 3 50.1I.
B 1 || 1517 1.21 7.28 x B 50.1.
B 1 B 1447 1.24 8.05 #H % 50.10.
B 1 % | 15.56 1.21 6.41 0 #% 50.1.
B 3 | 14.66 1.37 7.76 2.97 0.48 72.76 | # 3® 49.1.
B 3 | 1400 1.32 8.06 2.37 1. 73.24 | % # 49.1.
B 3 | 13.59 1.23 8.30 £ #® 50.1.
B 3 | 14.04 1.28 8.07 2 # 50.10.
10 | 14.29 1.38 7.68 2.85 0.43 73.37 | R H O49.1.
# 10 B | 15.09 1.33 8.51 | 2.4 0.82 71.85 | R} B 49.10.
# 10 %% | 15.24 1.28 6.77 7 ¥ 50.I.
# 10 % | 14.58 1.32 9.38 i H50.1.
e 22 | 16.15 1.30 7.17 3.04 0.42 71.92 | R B 49.1
e 22 %% | 14.63 1.29 9.12 2.87 0.88 71.21 ||/ HO49.1.
w22 | 14.65 1.28 5.92 F B O5).1.
H 22 | 14.45 1.3 9.00 Iz ¥ 50.1.
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¥ 1 %8| 15.08 1.29 7.26 # % 50.1.
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% 5 BE| 15.46 1.34 7.21 H %2 50,10+
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A CHEMICAL SURVEY ON THE NUTRITIVE
CONSTITUENTS OF THE MAIN CROPS IN TAIWAN

by

P. C. LiN
SUMMARY

In order to make an information on the food values of ‘the main crops in
Taiwan, a chemical survey was conducted with the distinctions of locality, season
and crop variety.

The members of variety in this survey were calculated as_153, consist of rice:73,
wheat:7, millet:9, other cereal crops:12, soy bean:15,pea:11, ground nut:17, and other
beans:9. i '

The mean protein content of each of the popular crops in Taiwan was found
as:9.4 percent with rice, 154 percent with wheat, 29 percent with pea and 44 percent
with soy bean on oven dry basis, respectively. ’ I
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