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Breeding Process of Scented Rice Variety Tainung 72°

S. C. Yang?~ W. L. Chang®~ C. N. Chao*~ L. C. Chen?~ Y. 8. Chen?

Summary

A Japonica (Keng) type scented rice variety, Tainung 72 (TNG 72) was derivated
from a cross between Chianung J662007 and Taishousen (Japanese local scented rice
variety). TNG 72 posses the scent of plant and grain, and have the characterestics of
good grain and eating quality. ‘The variety is resistant to the brown planthopper, that
is originated from Mudgo having Bph-1 gene. The plant height of the variety was 97.4
and 102.4 cm, panicle number per hill was 17.2 and 14.1, and the growth duration was
135 and 108 days, respectively in the first and second crop seasons. The grain yield
was 6,344 kg/ha was in the first crop and 5,038 kg/ha in the second crop, that was about
2 and 97 % lower than the check variety Tainung 68 in the two crop Seasons, respecti-
vely.

The culm of TNG 72 was not so sturdy, easily lodging if the enviromental condit-
ions were not suitable. TNG 72 is recommended for cultivating in the central south
parts of Taiwan where the brown plantnopper was prevalent. Since the tillering ability
of this variety is not good enough in early growing stage, a suitable application of
basal fertilizers and adding supplementary fertilitizers promptly after transplanting are

recommended.

1. Contribution No. 1492 from the Taiwan Agricutltural Research Institute (TARYD), Taiwan, R. O.
C.

5. Assisiant research fellows and Head, Dept. of Agronomy, Respectively, Chia-yi Agriculture Expe-
riment Station (AES), TARI, Chia-Yi 60014, Taiwan, R. 0. C.

3. Former head of Dept. of Agronomy, Chia-Yi AES, TARL Chia-Yi, Taiwan, R. Q. C.
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Table 1. Effects of agar brand on rice anther culture.
No. and % No. and 9 of callus forming plant
Agar lﬁ&e()f of anthers Igol'hff
brand a It resd forming Eit sed Root and
cultur callus cultur Green Albino abnormal
shoots
Sigma 250 130(52.0)b* 120 44(36.7)a 18(15.0)b 39(32.5)a
D(ifco—BactO ) 250 141(56.4)ab 125 48(384)a 14(11.2)b 35(28.0)b
(No. 0140—01
D(ilf\}:O—BiTek ) 250 114(45.6)c 100 29(29.0)b 19(12.0)b 28(28.0)b
(No. 0138—01—4;
BBL 250 148(59.2)a 130 41(3L.5)ab 19(14.6)b 39(39.0)ab
Huey-Guang 250 104(41.6)c 96 19(19.8)¢ 28(29.2)a 33(34.4)a

*Means with the same letter are not significantly different at 59 level by Duncan’s multiple range

test.

Numbers in parentheses are percentages relative to total number.

x 2.

TRBEAN EHKEEEER Y

Table 2. Effects of different gelling agents on rice anther culture.

No. and % No. and 9 of callus forming plant
Gelling ggilgrfs of anthers I\i(;..llﬁi ]
agent cultured forming cultured ) Root and
callus Green Albino abnormal
shoots
Sigma agar (CK) 200 101(50.5)c* 90 27(30.0)b 13(14.4)a 28(3L1)b
Agarose 200 135(67.5)a 121 47(338)a 19(18.1)a 42(34.7)ahb
Gelrite 200 108(54.0)be 103 35(34.0)ab 15(14.6)a 40(388)a
Corn starch 200 114(57.0)b 108 38(35.2)a 11(102)b 29(26.9)c
*Same as Table 1.
& 3. TRABEZERBHEBIEEEZVE

Table 3. Effects of different corn starch concentrations on rice anther culture.

No. and %

No. and 9, of callus forming plant

Corn starch No. of f anthe No. of
concentration anthers | ° foarrrlninrgs callus Root and
%) cultured callus cultured Green | Albino abnormal
B 0 shoots
8 200 109(54.5)b* 100 36(36.0)b 12(12.0)b 1 24(24.0)b
10 200 118(53.0)b 113 45(32.8)b { 21(185)a } 34(30.1)a
12 200 127(63.5)a 121 63(52.1)a 23(19.0)a 1 24(198)c

*Same as Table 1.
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s FRIKIEZ starchE kit st 2 88 ¢
BIEX ~» KR NE=MRE 2 starch® 8 %iFEKETELE » FHREBLKIERIFE Z starch 7] 58
B2 RA AR AR R SR BERERSNERIE ZstarchB 2 RTREE (K4) -

#* 4.

TREE 2B KRR 2%

Table 4. Effects of different starches as gelling agent on rice anther culture.

17

No. and 9

No. and 9 of callus forming plant

Starch aﬁ’?ﬁe?i off anthers l\ioa.ll?xi
type orming Root and
cultured callus | Ccultured Green Albino abnormal
l shoots
Corn starch 200 114(57.0)ab* 111 40(36.0)a 14(12.6)ab 37(333)a
Rice starch 200 120(60.6)a 107 41(383)a 9(8.4)b 29(27.1)ab
Wheat starch 200 108(54.0)b 95 30(31.6)a 15(15.8)a 21(22.1)b
*Same as Table 1.
A~ FREHIZcorn starch/agar;R &% EKIBIEEL B Z R4
mFE 5 FR » ARG Zcorn starch/agar{R & thigEKIETELE » ¥ corn starch Hfilz i

o BB RER LB E RS2 % » 5E2lcorn starch lRftagarfF » TTIREH 9 BIEA
BT RERN T %EE D o

#* S.

TREREG B LOAHKETEREEZVE

Table 5. Effects of corn starch/agar ratio on rice anther culture.

Conc&a(f/lz’t)ration No. of No. and 9 No. of No. and 9, of callus forming plant
anthers of anthers callus
Corn cultured forming cultured Root and
tarch Agar callus T Green Albino abnormal
starc shoots
0 0.8 200 96(48.0)b* 92 27(293)b 19(20.6)a 29(31.5)ab
2 0.6 200 101(50.5)b 98 29(29.6)b 18(18.4)ab 32(32.6)ab
4 Q4 200 110(55.0)a 103 34(33.0)ab 21(20.4)a 28(27.2)c
6 0.2 200 111(55.5)a 107 36(33.6)ab 25(23.4)a 31(29.0)bc
8 0.0 200 114(57.0)a 105 38(36.2)a 17(16.2)b 35(33.3)a
*Same as Table 1.
g w

Agar BALBEE BB E L E o WEBRAN agarRIBER > BIEES » EEHSRE
R B A BT 5 T E BEM B BUERY agar R&H FERMZABINE » T ER8E
FIEARBEAOTZE U9 > SO B FHRTHESE I LAREAL, ©

RRBFRAEE Zagar M EHZED > EHREER - BARRZEREI » —REHE Difco-

Bacto agari; Sigma agar #& KETESEIEEE » PTG INKTET

g ohibe

&

AR ER fE T (

%1) o DeberghfREBTRAMIEZ agar Y ERELENERTR 2B WEEE » EMPER
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BEE | EMPERBE  AE/FE~S2HERE -

SRR

L RSRM ~ ZE5TAE o 1984 o (EIRIEE SO RATEEE R SR TUBURE 228 o Ah2E BB @IR127 : 8 —1T -

2.BHERTE ~ BFRE - SEH © 1980 o TRIMR R R EE BiF KIS TEEIR T 2 W EE o vhg R EWT 7835  244—252 0

3.ZEWTH ~ ZEFTE 0 1988 o mIREE BUR RERD MRS TEERIE B 2R o FhEE ST 3T ¢ 250256 o

4255 - BRERT ~ ZEHH - BFKS © 1988 o [EIRE TR SOR S ERR AR 2 W o thig Bugpi9e37 © 257—265 ©

S.EEHTR ARG -~ ERF 0 1988 0 BERE R YA EROAHA KBS E 2P o BIE%6 1 282298

6. Arnold, S. V. and T. Erikson. 1984. Effect of agar concentration on growth and anatomy of adven-
titious shoots of Picea abies (L.) Karst. Plant Cell Tissue and Organ Culture 3 : 257-264.

7. Chaleff, R. L. and A. Stolarz. 1981. Factors influencing the frequency of callus formation among
cultured rice (Oryza sativa) anthers. Physiol. Plant. 51 : 201-206. V

8. Chen, C. C. 1978. Effect of sucrcsz concentration of plant production in anther culture of rice.
Crop Sci. 18 : 905-906. '

9. Chen, C. C. and M. H. Lin. 1976. Induction of rice plantlets from anther culture. Bot. Bull. Acad.
Sinica 17 : 18-24.



10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

28.

26.

TR EEE2 BB KB R Y 19

Chen, L. J,, P. C. Lai, C. H. Liao and H. S. Tsay. 1982. Medium evaluation for rice anther culture.
J. Agric. Res. China 31 : 283-290.

. Chu, C. C, C. C. Wang, C. S. Sun, H. Chan, K. C. Yin, C. Y. Chu and F. Y. Bi. 1975. Establish—

ment of an efficient medium for anther culture of rice through comparative experiments
of the nitrogen source. Sci. Sinica 18 : 659-668.

Cornejo-Martin, M. J. and E. Primo-Millo. 1981. Anther and pollen grain culture of rice (Oryza
sativa L.). Euphytica 30 : 541-546.

Debergh, P. C. 1983. Effects of agar brand and concentration on the tissue medium. Physiol. Plant.
59 : 270-276. o ' '

Genovesi, A. D. and C. W. Magill. 1979. Improved rate of callus and green plant production from
rice anther culture following cold shock. Crop Sci. 19 : 662-664.

Henderson, W. E. and A. M. Kinnersley. 1988. Corn starch as an alternative gelling agent for
plant tissue culture. Plant Cell Tissue and Organ Culture 15 :17-22.

Ichi, T., T. Koda, 1.  Asai, A. Hatanaka and J. Sekiya. 1986. Effects of gelling agents on in vizro
culture of plant tissues. Agric. Biol. Chem. 50 : 2397—2399.

Kaul, K. and P. S. Sabharwal. 1971. Effects of sucrose and kinetin on growth and chlorophyll syn-
thesis in tobacco tissue cultures. Plant Physiol. 47 : 691-695. )

Kohelenbach, H. and W. Wernicke. 1978. Investigation on the inhibitory effect of agar and the
function of active carbon in anther culture. Z. Pflanzenphysiol. 86 : 463-472.

Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bio-assays with tobacco
tissue culture. Physiol. Plant. 15 : 473-497.

Niizeki, H. and K. Onon. 1968. Induction of haploid rice plant from anther culture. Proé. Jap.
Acad. 44 : 554-557.

Pasqualetto, P. L., R. H. Zimmerman and I. Fordham. 1986. Gelling agent and growth regulator
effects on shoot vitrification of “Gala” apple in vitro. J.. Amer. Soc. Hort. Sci. 111 : 976-986.

Pasqualetto, P. L.. R. H. Zimmerman and I. Fordham. 1988. The influence of cation and gelling
agent concentrations on vitrification of apple cultivars in vitro. Plant Cell Tissue and Organ
Culture 14 : 31-40.

Singha, S. 1984. Influence of two commercial agars on in vitro shoot prolification of “Almey”
crabapple and “Seckel” pear. Hortscience 19 : 227-228. )

Sorvari, S. 1986. The effect of starch gelatinized nutrient media in barley anther cultures. Ann.
Agric. Fenn. 25 : 127-133.

Sorvari, S. 1986. Comparison of anther cultures of barley cultivars in barley-starch and agar gela-
tinized media. Ann. Agric. Fenn. 25 : 249-254.

Tsai, S. C. and M. H. Lin. 1977. Production of rice plantlets by anther culture. J. Agric. Res. China
26 : 100-112.

~7. Zimmerman, T. W. and C. D. Robacker. 1988. Media and gelling agent effect on cotton callus

initation from excised seed hypocotyls. Plant Cell Tissue and Organ Culture 15 : 269-274.



20 HEEREWE 30 E B 1M 1990

Effects of Agar Brand and Gelling Agent on Rice
Anther Culture’

S. L. Gau?, C. C. Yeh?, J. Y. Hsu®? and H. S. Tsay?

Summary

A series of experiments were taken to compare the effects of five agar brands
(Sigma, Difco-Bacto No. 0140—01, Difco-Bitek No. 0138—01—4, BBL and Huey-Guang)
and different gelling agents and concentrations on callus induction and plant regene-
ration in rice anther culture. In the comparison of the five agar brands, the best results
on callus and plant differentiation was obtained with Difco-Bacto agars while the addi-
tion of Huey-Guang agar to the medium resulted in the lowest differentiation rate.

The use of gelling agents of either agarose or corn starch increased markedly the
percentages of callus induction and green plant formation when compared with the
check treatment of Sigma agar. Medium solidified with gelrite also showed a tendency
of increasing differentiation rate. However, its effect was not significantly different
from the other three treatments.

Increasing corn starch concentration or replacing agar by rice starch also showed
positive effect on callus induction and green plant formation in rice anther culture.
The effects of different concentration combinations of corn starch and agar in the me-
dium in rice anther culture were also tested. The results indicated that higher concen-
trations of corn starch were beneficial to callus and green plant regeneration.

1. Contribution No. 1493 from Taiwan Agricultural Research Institute. This research was suppor-
ted by a grant from Council of Agriculture, Exective Yuan, ROC.

2, 3. Reszarch Assistants, and Senior Agronomist, respectively, Department of Agronomy, TARI,
Wufeng, Taichung Hsien, Taiwan 41301, ROC.
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HRBERAE I R » AL A& B RET T% » EMEEE O o M IERIEHEF R RS AEE
AHEE  HERZARETIHRFEER » AFEEMAMLADEBBE O o (B2AMEEER
—in o AR BCR B — R B AT RIS B E 2 BB EE » Hunter ) 47 INEA 2 8%
BRI T42520% » Se BRI » MEMRBERE - BRERLGHE S E EEBLE > i

L EER RGBT TIRMEE 1494 91 o AR —FERLHRLZ—H 5 » VETEREEEE B oK
B (BRE-1.1-15-24-9) » EHHT -
2 BN EKBRR BRI AR AR BRI EA AR - BEYE HhER TG o
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MAE N B AT RIS R T » RSB A AW AENTEERED @ » EEEEERREE A
BEETTEE o Ibob > FRME FBEEREBNMAEY - bR RRBETE 3 % LR - FEHRAE
RS2 ATERES) » 242 351 BRI 2 BEIO N R2.5—3.0% 2 » PIPIANEIR S (R IETTRE »
IREEET SR EE o ZEERS51 St i I AETH AE 3 IR BRI A 22 80 % » T ey B A A i i -2 40—
50% V> ZERERMCE SRR BB o (L8 FT e TR A R R iR S AT R S
BH960% » BB 2 » b HILI SR FE RN ~ FI R 8 2y EEER)) » HEmERRER
o H LS — A R R TR AR AE -
B BRI EEHFNRE 2 ERME - (A28 1 5RAEE SR RS e B e
P RRMERTET) ; FEEBRAEER - B A RER 25 « SIS SEERFEROFUERELTZ
A VT BREREL A IR M R B E BRI o ARE HEIE LIRRIRE > — T AR 2 B B R M
FAEHIE B YRS » BRMEZ EIMEE BRI > F TN ERBORLE DL E R HRE T RN R
FE » EELLEFF A B R SIE R E A E— SRR > A7 DUER A REHRBRREE » FUR &
ERERENRIEEE G EEF AN TE  REEREANZE « AL EEHNRTAN
ERME » BRI KA 2R R RIS A THRE o

HEERBE

KA NRBTTEKE SV AFHESET » RS EBBREN T X ERAET » R RHK
Bk 5 BN B RT A Primextra (3.5L a.i. [ha) BH{AMEE o EMRA REB IR F#
4 F IS R AR ARE o EREY > WHRBETETHEEE o RIERBRMETIRK
LR 0 BIEANREAERS LR HIEEHEE L SIL), pHES. 75 HHEHE 2.13%
» CECE7.8meq/100g » %ﬁ%’f\(%}}‘?lll 3ppm * FEEAAEE S 16.8ppm » FEM4ERE (Bray 1) 16ppm
s Huktks8 (Mehlich) 106ppm °

FRAERR A 0 F 15 B 4BHE » IS i BB AU BRI, 5 W ABALIEE 2 SO1hRsmaE AL 1 5%
HEEEME > FIES5cm » BIES 514 » 18825ecm =18 » & 4H95,238 » 74,0748453,333%% - It
HREEBN 1 P,0s : K,0=200 : 90 : 100kg/ha » RAE (Bilgsh) » 40%84 a8 CABEIRY) -
M1 CEALSR) B NMRRERG DIEIN R BB 25 0 DUBIEGE R » HLER20% RIB MR HRAS A R E K
SERE o StE/NE 10T » {7R6m » MK 46m? » B 4K » RIERTEEE NG -

FRVE R IR SABR E [ 2 1 B R S b L BB 2 T RRBE S5 X 20cm> & FE AR B 66,6661% 5 F R (N)
FE 5 AR B S » BP60SL 180kg/ha » B ~ #0AP R B R BE L i A 7 iR R BE R AR R » BBV NS 8
I > {TR6m » HEE36m? » B 3K » WAERTEEERRET -

IR TRER RS ek S (1116 H) - sk 14368256 RUKRER] (7842 1 A29R) MAE
ZEMK o HREENEEEER 6 SN o BT KEL LR EABER - &7 (GER
RS ~ BIIEAEED  PRR R R FHEERS SMEE TR FEEYWERXKL Wiley mill
#2408 (mesh) EREH - ﬁ??ﬁﬁ’:‘&ﬁl’?%ZPEz@H%ﬁﬁPfﬁ%ﬁ%ﬁ (total nitrogen) HRIEHE S M
&4k &% (total nonstructural carbohydrates, TNC) &EZ °

& T RS T I BUEEN R R IR 2 A IS5 - RI0F1TAR 11 7 3 A Mk
8 17 B B T5cme KRS B 105 18em i i » & FAE133,3335. 74,0748k 5 IRk AER N:1P0s:
K,0=200 : 90 : 100kg/ha o /NS 8 {TIE » 1755m » W 37.5m’ » B 2K » IRAEESC=EE
=2t o AITHABRPIBEESE » £ F PR RREIE » RERHEEY (BRI BITHREER » 85 —R¥E
f (108170) HENEEHI05H K128 AIREERA » HokigEE (115 3 /) IR R 112
A BiE—k ; Bk o Bk PR B0 BB o

PR ST R REE % MBI LI100°CHER 2hr » DB CRMETERR (W
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48—T72hr) Bk » HEEGE - #ZEEILE (total digestible nutrient percentage) % {&i%
Japan Pioneer Hybrid Company © Z FFIARE ¢
(HREREYEE < 0.582) + (i@ > 0.85) | 100,

N T
% tksemi-micro Kjeldahli7 » TNCH (5 Smith U9 J7 5557 o B 4 A0 BISE 555 7 R L4 8
54 > BLAER T4 (Duncan’s New Multiple Range Test) Mol i Rk o

FERBH

POEREE AN E B BARM RIINE L skl 2 2 VR EFE DUR S R 2 (FRFE14em)
R > BHUEMEE (BREEL18H 25 cm) MR MFEMMZRTEE » NEEDE SRR RES
s LS O PUE RS RIS 5 M2 g)E BRE T 45t/ha o (AR (G
RFRD FERESE L0 LT » LHERE BIREK (K1) » BERb—RIZE 2 EETTET
B o BPRMEEEZECE A AREUR I o WML A36 M AIiE S - DIBUHER IS N R PRIERS
T4B18cmpt # 7 R GHFE Bri97E STt[hall b » BREERGVAEEAS » RERABRZ EEEER ST
TERHE » MESVRRIRID R RZE R 5 RAEFE Rk #4136 B LIS IR E » Bk R M BRI SR E

Table 1. Influence of plant spacing on the fresh weight of ear and whole plant of Tainung 1

and Taichung 351 corn hybrids at different harvest stages (Fall crop, 1988)*

Plant Silking Siltking 436 days Silking+56 days Silking+73 days

Variety Spaci
pacing ;
(em) Ear Total Ear Total Ear Total Ear Total
g/plant
Tainung 75x 14 36.2d**  456.5b 184.2d 599.0¢ 187.2¢ 459.7d 185.3d 436.4d
1 75% 18 58.4b 596.4a 230.9be  771.8b 2546ab  627.6bc  241.6bc 591.3c
75 25 69.1a 657.3a 277.2a 932.7a 285.8a 700.4b 286.0a 692.4ab
Tainung 75% 14 33.0d 447.3b 172.1d 629.0¢ 177.6¢ 547.9cd 1758.7d 483.2d
351 75% 18 38.2cd 570.3a 231.8¢ 775.4b 242.6b 663.8b 227.0¢ 623.7bc
75% 25 47.2¢ 656.7a 252.7b 919.4a 272.2ab  792.6a 265.3ab 737.4a
t/ha
Tainung 75X 14 3.45bc  43.48a 17.54a 57.05a 17.83ab  43.79bc 17.65a 41.56ab
1 75x 18 4.33a 44.18a 17.10a 57.17a 18.86a 46.49ab 17.89a 43.80ab
75x25 3.95ab  35.06b 14.78bc  49.74b 18.28bc  37.35¢ 15.26ab 36.93b
Tainung 75%x 14 3.14cd  45.45a 16.40ab  59.90a 16.91ab  52.19a 16.73a 46.02a
351 75x18 2.90cd  42.25a 15.84ab  57.44a 17.98ab  43.67bc  16.8la 46.20a
73%25 2.52d 35.03b 13.48¢ 49.03b 14.52¢ 42.46bc  14.15% 339.33ab

*Sowing date was Sept. 15.
#**Means with the same letter winthin a column of an individual developmental stage are not

significantly different at 894 level by Duncan’s New Multiple Range Test.
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> AR LR o ek #1236 I DIZEE S51SR MBI R B IR, » AR EEEERE T 5 NHEMEE
B HO I 2 HR07E Bl RERE » Zenk 236 H » 228 1 BB 301 BR R A M B R 3 55 15. 84
—17.54t[ha » H %2R AR o SRBRAR IR 2 A3 R A B A BEAY Y o

3= 1 FRET » 4 BIREEP Ry AR 2 REER E B K e » (AZE 351BEAY Pk E H M
B 1 TR EANE NG 1 SRS » (REBTS @ s > MENERETL2NBABZDER R
FRERTA » Dk Sk R EREEGRAE R L E R » 202 1 RBITIERE
BATTZE 2351 Bk BRI RABBA T » FTREZEARSS MR ME R MR B 22 LRI ER » A
BIEBEERANEENF - MEFBREHR -

RERBFERFAERUTHEE RS » 1450 18cm Mk ERNZEAEEE KE » v RERE
HERAPEE/IN 0 R BEBURIRIERYE « o0 B — MBI IENT » AN EXRFIEEE RSB TR
BHBZHBHE » Hunter @ EZEMERZBIRHE THRE20% 5 Rutger and Crowder ab g
fe i AERREES 70,000—80,0008F » £k 2 HNEYE BEHERE » £5—AR P b Tl
FELLF A 88,000—125, 0000k Ms ~ Bz s B s » T B A SR B IR ik MRV E - TXRER
R RETER TR0 RAEA 1 R IR DAL FmENTERED  EREWEEE
BATE » ZEEBEEF R MEN » BTEERBENRSE -

RO EEEE 1 BERFNEENPEERIINE 2 s BRAKREENERIRERG » At
RSB T e (AR BV R B E A T 855 ; 605180 kg N/ha RIEZIER REHES I 105.2
$.126.4 g[plant%EfEE 276.9 B 324.0 g/plant o & FEME Dk h#% 36 H i 2 4K ~ EAZEEEL 7
£548.88175.5 g[plant » H 2 THEERE A EER KEEZ =552 — - FERREEE A B kit
BREE M DR EFRSOES  BINLRETERBRZER TR WRERETE (T
PR AR E) TRARM 5 (S0 K S A irE £5169. 8g/plant » BANRH3270.0g/plant ©

FEATRIAEFE T > (SR E E R A bR BB EEE FAnL 54 #456 B £5425.0g/plant » £28.3t/ha® i
E5623.9g/plant » £41.6t/ha (3% 2) » LIEINEFEE S > Robinson and Murphy 9 &1L
112kg NZ BRI 0 2448 kg N/ha Rk EHHENERERR FENFE BHARAEHER

Table 2. Influence of N fertilization on the fresh weight (g/plant) of different plant
organs of Tainung 1 corn hybrid at different harvest stages (Fall crop, 1988)*

Plant Silking Silking +36 days Silking 456 days Silking +73 days
Organ N-1#x N-2 N-1 N-2 N-1 N-2 N-1 N-2
Leaf Blade 1052k 126.4a 93.4b 124.1a 71.0b 933a 74.4b 1043a
Stalk 276.9a 3240a  232.0b 2716a  182.5b 23822  203.6a 244.8a
Husk 226b 44.3a 488b 755a 2395 348a 16.8b 24.5a
Ear 15.4b 30.0a 4055 786a  1476b  2516b  169.8b 270.0a
Total 4201a 5047a  414.7b 54981  425.0b 62392  4646b 643.6a

(280)*+kx  (38.0) (277 (36.7) (283) (41.6) (3LO) (42.9)

*Sowing date was Sept. 15. Plant spacing was 75X20cm.

#*evel of N fertilization is 60kg/ha for N-1 and 180kg/ha for N-2.

wk¥Means with the same letter winthin a row (organ) of an individual developmental stage are
not significantly differnt at 5% level by Duncan’s New Multiple Range Test,

#*¥*¥%Numbers in parentheses are total fresh weight in t/ha.
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HEZMILEIER o R—RRBMNEAFAEE (50t/ha) TE » R LAEAEHO6, 666k Kk FAL
E£180kg N/ha #IEF B2 B@EER (42.9t/ha) (VAR » A RRTEHIE B B DA
#4074, 0ATRF R IF200kg N/ hapi FHE 2 ety & (57t/ha) » BURMEEE Wi R EILMERE -
B > S EM R RGEH A 2 781 - RI0F17THRILA 3 A MABEETRE » HX
PNER IS TRETAZ S » SUSHE RUE - XA BRI > Afr B I RIRE AR -~ i
BREEFINE 3 o ERREEM » FEHEE RIS 2 TREmiE RS » 10717 1B R ERL
1051 ;2 fieF B AT3%10.1—12.5t [ha » ZRkEFEF50.1—57.7t[ha » WEEEIERIEER 5 whif th128R
g iEE (REERLOcm) ) ZAEEPEEEISS 14.4t/ha > PREFEARRRS (49.0t/ha) > HISER
FoEETE (HEE18cm) o Li#FHEE BEEAER » £7E 50t/habl bk (AR BRIH RIESES > 2E
%1280 » HHEETERS12.29t/ha » BRAEE IS 16.49t/ha » DUEEE © 117 3 RBEABRMIEE
A 120 HNEZENEREERFINE 3 5 HRATS » MR ETHMAREIE  EbkEREE
e e B 2.5—3.9t[ha » Rk EHE£32.5—37.8t/ha » (HEZEAINEA 5.91—6.82t/ha
; ERMEREHEEIRE2HARRERGTE -

Table 3. Influence of plant spacing on the fresh weight and dry weight of Tainung
351 corn hybrid cultured as a winter crop in 1988

Planting Date: Oct. 17 Planting Date: Nov. 3
Plant
Spacing 105 days after planting 128 days after planting 112 days afterplanting
(em)
Ear Whole Plant Ear Whole Plant Ear Whole Plant
Fresh wt. (t/ha)
75% 10 10.1a* 50.1a 14.4b 49.0b 2.5a 32.5a
75% 18 12.5a 57.7a 20.5a 65.4a 39a 37.8a
Dry wt. (t/ha)
75% 10 1.13a 8.04a 4.55b 12.29b 0.26a 591a
75% 18 127a 8.86a 6.41a 16.49a 0.44a 6.82a

*Means with the same letter winthin a row are not significantly different at 5% level by Duncan’s
New Multiple Range Test.

ABEBRBEEFTNERE » ERTRER2E  KERE  £FERRHRDFNEHFLTZ
AT 0 RERA KRG LESBSEEOME  BARBRAERBETEMRRREZRE > &
RERAEEBIEET » BHREyESRIERTE  ARERREgE - ERAS &5EH -
FAFRA AT S REVERMCEN R HEMEERT » Cummins @ #Cardwell and Perry © 13
BWE » R WA G REEE RS 4 KEQMA65—67% ; Daynard and Hunter © 51
ykssh o A THAKS & R40% TN 2 kR65—68% 2 ks v BN AR (feeding value) &
T M TR PRI R BT S R 2T 0 o ER AR o AR RIS B RBRIEE
B68% » B BIIETI0% » BURKRZE WHEEN 5 (RIEAF ERTRER REROEL > EPEEER
+ A B EE RS A ER o RO R R HR50—60F 5 MARBRIOF17H R 128
H SR T > (SR KR3TH - HMR I A H IR T > BURHREE T RER BB mERE
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HBBAE IR K 75 & ARSI » PRI TR RS E A TR » £t 2 I B (D%

AN ERAZERPME (TDN) REEHE CREE1E) REERE (BELD ZERANE
A B O ERRT it 2 R A WU ORI R AR ZNE O o SRR TR R B
AR REUR o (R E R R BT S 2SRRI B P » (EE
WBMA B R RE N R TTR IR R A 0188 (32 4) - kil # R I 2 S 2T 2R 7358 .8—59.6% »
M %36 H £567.0—70.0% » sh# #4556 H 7571.5—73.4% © 7ebifi (10317 HEEE) ARy » AREE
RBEEEHRERAMENTZE > PEERISH (bR —B) 2 ER62.0% » FBER128H8
MZE68.1—68.6% ; ENI11H 3 HIBERBIDL » NEMEEL 1120 (hekiik—8) ZREERLE
7559.4—59.8% » WEERITAGIERTIE (524) -

Table 4. Total digestible nutrient percentage (TDN) of Tainung 1 maize hybrid silage

as influenced by planting dates, plant spacings and N-fertilization rates

Planting Date Treatment* Days after Planting TDN (%)
Sept. 15 60kg N/ha 62 (silking) 58.8
: - 98 (36 DAS**) 67.0
118 (56 DAS) 71.5
180kg N/ha 62 (silking) 58.8
98 (36 DAS) 70.0
118 (56 DAS) 73.0
Sept. 15 75% 14 cm 62 (silking) 53.2

98 (36 DAS) 700

118 (86 DAS) 72.7
75% 18 cm 62 (silking) 832.5
98 (36 DAS) 62.9
118 (56 DAS) 73.4
73%25 cm 62 (silking) 59.6
98 (36 DAS) 69.9
118 (56 DAS) 733

Oct. 17 75%10 em 105 (14 DAS) 620
128 (37 DAS) 68.1
75% 18 cm 105 (14 DAS) 62.0
128 (37 DAS) 686
Nov. 3 75% 10 cm 112 (7 DAS) 524
75X 18 cm 112 (7 DAS) 538

*Spacing was 75X%20cm for N-fertilization treatments. N rate was 200kg/ha for spacing
treatments.

**¥Days after silking.
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Effects of Planting Density and N-Fertilization on
the Bilage Yield of Maize'

C. C. Chen, C. S. Wang and D. J. Liu?

Summary

Maize hybrids Tainung 1 and Tainung 351 were cultivated in the fall crop to study
the effects of planting density and N-fertilization on the silage yield and total digesti-
ble nutrient percentage (TDN). Hybrid Tainung 351 was also cultured as a winter crop
at high density to evaluate the possibility of growing silage maize under low temperat-
ure condition. In the fall crop, dense planting tended to produce high silage yield for
both hybrids. Yield over 50t/ha was recorded for spacing treatments of 75x14 and 75X
18cm. Heavy N-fertilization was also necessary for growing silage maize under the
experimental conditions. When planted in mid-October as a winter crop at spacing of
75x10 or 75x18cm, yield of fresh matter could also reach 50t/ha. However, dry matter
yield was low due to high moisture content. Delayed planting at early November showed
reduced yields of both fresh and dry matter. No planting-density effect on silage yield
was found in the winter crop season. TDN value, up to 74%, increased with the adva-
nce of ear development and was not influenced by hybrid, planting density and N-fer-
tilization. In conclusion, both Tainung 1 and Tainung 351 hybrids could be used for
silage production when cultured under high density and N-fertilization. The practicality
of production in the winter crop remained to be clarified.
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FEEEE T RS

RIEWRFERIE TR E » TRFRATERETRIIAR » RALERRAL R A2 B
MR MER ISR E A EE ISR B » —RHEMB SR AR ERELTEBHERIE > (HA
BREREHEN ; RBEEREENE TR R B2 E R - BEARCERE (B RS s

> WG SR R A E SRR E 1T ST AT » FELURETERT 68 A BHELUR A8 77 BR AR AR BE I B 6% »

b~ TRETRAR BRI ER » i RIEEEEER AR TR 1T I » Tk BV EEm K LE
WMEMEEERETRNORE - FUBRIIREZ -5 » LEmEAERERTELEME - TR
RIFTEE AR o HAED HRERE 3 % -

MR %

RHAEREHELHEZ A1 (Tainung 351, TNG 351) BAZEZE36S55E (Tainung Yu 365,
TNGY 365) 73k ¥t > 1R19865R1987 4EFK1E7E SRR TR I SR A AT BB ME 1T 3B » BRAERF R 29I A3 9 A
3 HE8 H22H » MMESEZHIFIEMR » WETR IR ZAE R A LB EET » RS
EEEIBOE 2 ABAER o FEBREZITHREES R 80x20cm » &F/AEH62,5008k » FERERFR KL
BT o HEERESE—k o NEERE 40m’® > TR Sm » SRAEHREZELDE > EEER o IBHH
B N :1P,0s: K,0=200:100 : 90kg/ha » HeRAE (BifkER) 240% 5482 BEIE CREEERES)
RARIE CRALST) % RRRRERE DURIE R RAEIILLE IR /) » JER202 RIE R R 9400 FIRE
FOBIE o BEEIE AR AERPrimextra (3.5 L a. i./ha) BiiriEE » MRFRHHKRARE |
HREREFBARITHHE LK -

BRI R H iz TR - 2 B ekfBArA I » T (19865R198T 475 5%
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L ERTERR » REE R b~ TR TFRARBRES % > REEDRERAREESHREE »
TS TRt AR A& MR o BT S FE 505 75 50k AE o ARUEE TRERN » RIPTREHERT ISR EZE -
KREEZE » DS EREEETROKS B8 o IT{SBERRE 591 » M Duncan’s New Multi-
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w R

ok B B TR TR S B 0 K IEEE (water concentration) FHE TR » 19365
B 6 TA7EH SRS 13 B 2 BB 38T % » BER RIS » H20—24F fe TRERE TG - (HREE R
35158 25 22 75 36508 2 il bh# » Bk 414168024 H DAIRTE Bt » 22 RREE 5 KRy (ekifhiR71
H) ZE351%% LA TR K BERS2T.1% » B & NERE3655:224.9% o TR FRIM R B
IR » BAETRETEMSRERER ML R » RN K5 BE (29%) S kTR (&
1) o

Table 1. Coﬁparison of water concentration and content between developing apical and
basal kernels of Tainung 351 and Tainung Yu 365 corn hybrids (Fall crop, 1986)

Days after Silkinging

Position
Hybrid of
Kernel 13 16 20 24 21 30 35 42 48 71

Concentration (9, fwb)
Tainung Apical 874 a 874 a 844a 82la 7lla 638a 57Z5a 513 a 44l a 271D

351 Basal 846 b 838 bc 780b 679 c 630b 6l4a 557a 510a 442a 293 a
Tainung Apical 876 a 847bh 833 a 744b 630a 623 a 539a 482a 447a 249c
Yu 365 Basal 848 b 823 c 781b 67Z7c¢c 642b 533 a 529a 482a 435a 294 a

Content (mg/kernel)
Tainung Apical 400 c¢ 487d 666d 762d 91.8d 1088d 123.0d 1333 ¢ 1236 c 67Z0Db

351 Basal 719 a 920 b 1341 b 1455 b 1709 b 1874 b 2104 b 2228 a 1979 a 1233 a
Tainung Apical 530b 691 ¢ 10L7 c 1125 ¢ 1395 ¢ 1498 ¢ 1459 ¢ 1447 b 1483 b 709 b
Yu 365 Basal 785 a 133.7a 170.1 a 185.7 a 2055 a 2108 a 2289 a 2281 a 2088 a 1321 a

*Means followed by the same letter within each column of a character are not significantly
different at a=0.05 by Duncan’s New Multiple Range Test.

FATHE kS (water content) ] HLNFRISEIYIEE » WA HEESBRIGE 5 19864
KR TR &K E Ak g PsEig in » 227 3655 B L 2351 5% B2 TR i ek #8300 542 H 3z
FEE » 475150 £ 133 mg/kernel (£ 1) ; TRTRAGRLHELZEOEERS (223228
mg/kernel) - EEEEELUTETREE » BRAEBEAOEFREGMEREE « ZEF3655 LA
Tt #4230 —48 B #fEE Ak e B (145 mg/kernel LLE) o 2235158 FAz Tk Bl LAk 4
#%35—48H 2ok & EEE (123—133 mg/kernel) » RIVRMNI# o thot » Mim LALE TAZTHE
s ERBEMZ K& BHUEEE I » RO » HAERIERAFEKE (K1) -
TR ERETE » REREEEA MR ERE A 2R » 1986FERA B2 BIETIRE 2
> I\ Richards B#EREZ TRZHERRMBERNELIA (ELTRD BE2A CTRLFRD 5 7
AE » AR 16 A e » Z2EF 3655 T Rz 8 EIBEE R #2351 5% 5 OB — R B AT AL T
KR B 36558 £5 i 0 DAL 365 BRI HE T AL TR 2 e M E (316.7 mg/kernel) F2EUE (100%)
» AL FRORI B A67 . 4% » ZE3515E | ~ AL T RIS B 5556.8%6190.5% » BRI H 36557
TR ER I AEGENES 351 55508 o 1987 Fa9sAEREE R 1986 FHEMT » HukikiR13H A
PAZE EE 36595 M FRIRz B s » (HR 2 B — TR E B 1936 R HUE R (R 3) » ALLAEEE3S]
BRINEE LA FROREMER 117.4 mg/kernel » {EA19864E > 180.0 mg/kernel ; [/ A2 36555
W TR TR E (297.1 mg/kernel) B#kiE (100%) » H EMLFRMEAERG3.9% »
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Table 2. Comparison of dry weight (mg/kernel) between developing apical and basal kernels

REREWE £ 39 % % 11

of Tainung 351 and Tainung Yu 365 corn hybrids (Fall crop, 1986)

1990

Days after Silkinging

Position
Hybrid of
Kernel 13 16 20 24 30 35 42 48 71
Tainung Apical 58 b* 70d 124d 166d 375d 617d 908 d 1266 d 1562 ¢ 18Q0 d
351 Basal 130 a 178 b 360b 687b 1005 b117Z8 ab 1672 b 2147 b 2502 a 2836 b
Tainung Apical 76 b 125 ¢ 204 ¢ 388 c 666 c 911 bc 1182 ¢ 1556 ¢ 1833 b 2136 ¢
Yu 365 Basal 14.1 a 288 a 478 a 888 a 1144 a 1459 a 2037 a 2444 a 2711 a 316.7 a

*Means followed by the same letter within each column of a character are not significantly
different at «=005 by Duncan’s New Multiple Range Test.
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Table 3. Comparison of dry weight (mg/kernel) between developing apical and basal kernels
of Tainung 351 and Tainung Yu 365 corn hybrids (Fall crop, 1987)

Position Days after Silkinging

Hybrid of
Kernel 10 13 16 20 24 27 30 34 45 66

Tainung Apical 21b* 47d Z1d 103d 157d 299d 436d 702c 91 d 1174 ¢

351 Basal 172 a 102b 159b 336b 620b 837b 1101 b 1595 a 2032 b 2833 a
Tainung Apical 33 b 66c 107c 188c 326 c 559c 738 c 1046 b 1460 c 1838 b
Yu 365 Basal 89 a 137a 199a 372a 759 a 1033 a 1369 a 1772 a 2386 a 2971 a

*Means followed by the same letter within each column are not significantly different at

a=0.05 by Duncan’s New Multiple Range Test.

2351 2 b TR 315 39.5% 5 96.4% » MAEERNRFMBHER o
1986 4B Z RHR LA Richards BB EERTRAEERZ HI & » FHRINE 4 » ML
BBV R B TR & TR B A2 REFZ M TINGE 5 o RFE R » 23015 R T 365
we |- TRR AR S 182.16 52 218.78 mg/kernel » FHRZTFI%- 5155 298.44 B2 322.41 mg/kernel
s PIEE T 365 Bl Hat RIS KIE (3 5) o 242 351 B b~ TR TR E ek fhig 35.161
32.90HEEEREL 4 (F4) » 4 HlEzEEF 365 5 1.78 8 1.72H » BERIHGTEE(RS5)
o BERERBM LA TSN EREER » AR TR AT RERAHEEL (6.66 8 6.99 mg/
kernel » day) » FRETFHZ BATEEEAIZEET 3655 (10.10 mg/kernel « day) mNERE
3515 (9.07 mg/kernel e day) » ZREE (R5) o
Il Richards B8 1 E19864F 505 F Rk FRZE UM F R BE AR LAY SR - ZIRE 1B
(ERrTED B 2B (TFRIFHD o mEdEpEsm » 2212 351 Jiis @ F 365 SRz M TR ERAN
2R FEFAENIEES AT AN MARAEREME TR RS TERRERTEYE
(#£5) » (HEZEF 365 BTREEAFREELORMET (8 1B) » REAABRNARIEIH
s TR TREHFNED « ERIERSTEEERME » MEEREERE TR FTEEMET » i
HEPSE TR -
2 351 BRek iR B TR B R TS E AR 2 K E ) 77.65 mg/kernel » ZEEH 365 B

Table 4. Derived quantities of kernel-filling characters by Richards function for Tainung
351 (TNG 351) and Tainung Yu 365 (TNGY 365) corn hybrids (Fall crop, 1986)

Apical Kernel Basal Kernel
Character
TNG 351 TNGY 365 TNG 351 TNGY 365
Maximum kernel Wt. (mg/kernel) 182.16 218.18 298.44 322.41
Time (DAS!) at 1/2 Max. Kernel Wt. 35.16 33.38 32.90 31.18
Maximum Kernel Growth Rate(mg/kernel - day) 6.66 6.99 9.07 10.10
Kernel Wt. (mg/kernel) at Max. Kernel 77.65 83.70 116.22 122.30
Growth Rate
Time (DAS?) at Point of Max. Kernel Growth 33.13 29.64 29.21 27.26
Rate

1Days after silking.
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Table 5. Mean difference of derived quantities of kernel-filling characters by Richards function for
Tainung 351 (TNG 351) and Tainung Yu 365 (TNGY 365) corn hybrlds (Fall crop, 1986)

Character Apical Kernel Basal Kernel
Maximum kernel Wt. (mg/kernel) 38.62%* 23.97 *
Time (DAS!) at 1/2 Max. Kernel Wt. —1.78 ns — 172 ns
Maximum Kernel Growth Rate (mg/kernel - day) 0.33 ns 1.03 **
Kernel Wt. (mg/kernel) at Max. Kernel Growth Rate 6.05 ns 6.08 ns
Time (DAS!) at Point of Max. Kernel Growth Rate — 3.49%% — 195 ns

! Days after silking.
* and** indicate significant difference at, respectively, a=0.05 and 0.01 levels between Tainung 351
and Tainung Yu 365 genotypes. ns indicates insigificant difference.
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Factors Affecting the Translocation of Carbohydrates
from Cob to Kernels in Corn. 1. Filling Characters
of Apical and Basal Kernels on the Ear'

S. F. Lin?, C. Liu® and D. J. Liu®

Summary

Corn hybrids Tainung 351 (TNG 351) and Tainung Yu 365 (TNGY 365) were used
as experimental material. The two hybrids have the same maternal inbred but different
paternal inbred. The latter hybrid was superior to the former in kernel-filling charac-
ters. Field experiments were conducted in the fall crop season of 1986 and 1987 to study
the pattern of dry matter accumulation for kernels positioned at the apical and basal
portions of the ear. Results from this experiment will be served as the basis of further
study on the factors affecting the translocation of carbohydrates from cob to kernels in
corn. Experimental results indicated that differences in water content and dry weight
in either apical or basal kernels existed at early kernel development between TNG 351
and TNGY 365. Although there was no significant difference in maximum kernel filling
rate between apical kernels of the two genotypes by the calculation of Richards function,
the occurrence of maximum filling rate and effective kernel filling were ealier for TNGY
365 than for TNG 351. Longer kernel filling duration was proposed as the major factor
in causing genotypic difference in final apical kernel dry weight. Similar results were
observed in basal kernels. This is the first report of a series of papers dealing with the
source-sink relationship and physiological and biochemical factors related to kernel
filling in corn.
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Fig. 1. Concentrations of total nonstructural carbohydrates (TNC; A and B) and sucrose
(C and D) of ear leaf sheath (A and C) and stem internode above ear node (B
and D) from silking to maturity for corn hybrids Tainung 331 (TNG 351) and
Tainung Yu 365 ( (TNGY 365).
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Fig. 2. Concentrations of glucose (A and B) and sucrose (C and D) of cob segments from
the apical (A and C) and basal (B and D) positions of ear during kernel-filling
of corn hybrids Tainung 351 (TNG 351) and Tainung Yu 365 (TNGY 365).
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Fig. 3. Concentrations of total nonstructural carbohydrates (TNC; A and B) and starch
(C and D) of cob segments from the apical (A and C) and basal (B and D)
positions of ear during kernel-filling for corn hydrids Tainung 351 (TNG 351)
and Tainung Yu 365 (TNGY 365).
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Faciors Affecting the Translosation of Carbohydrates
from Cob 1o Kernels in Cormn.

2. Status of Carbohydrate Concentration in Leaf Sheath, Stem
Internode and Cob during Kernel-Filling!

S. F. Lin and D. J. Liv?

Suminary

Corn hybrids Tainung 351 (TNG 351) and Tainung Yu 365 (TNGY 365) were used
as experimental material. The two hybrids have the same maternal inbred but different
paternal inbred. The latter hybrid was superior to the former in kernel-filling charac-
ters. Field experiment was conducted in the fall crop season of 1986 to study pattern
of changes in carbohydrate concentations of leaf sheath and internode at the ear-node
and apical and basal portions of the cob. The purpose was to study the relationship
between source ability and sink demand of the two hybrids. Experimental results
indicated that within 7 weeks after silking, concentrations of total nonstructural carb-
ohydrates (TNC) in the leaf sheath and stem internode were consistently over 20%,
suggesting ample source supply. Although sucrose concentration decreased significantly
during late kernel-filling, it was not assumed to be the limiting factor of kernel deve-
lopment as the concentrations remained high in the internode and were higher for TNG
351 than for TNGY 365. Cob tissue possessed very high concentrations of glucose and
starch shortly after silking, however, the concentrations were low and stable from two
weeks after silking, corresponding to the commencement of effective filling period of
kernels. Concentrations of cob sucrose and TNC were higher for apical than for basal
cob and higher for TNG 351 Jhan for TNG Y 365 during mid and late kernel-filling.
These results provided evidences that photosynthates could be translocated to the upper
cob and carbbhydrate supply up to the apical cob tissue was not limiting for kernel
development of TNG 351 hybrid. This is the second report of a series of papers dealing
with the physiological and biochemical factors related to kernel-filling in corn.
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REZFEABRATERE-HANRICEMARERGEEE - BEEMA%  BESR2EENRTE
BRIIBB ARG o
N ERERE

(—) EREHE

BL9 Ao SR M ARE20 B #8556 B 8 8 12570 » BEF SRR R4 » MR T T R
Bl (=) » REERSEE (active ingredient, a. i.) Z7TF » 5 HIHECREEAZER] > 1A
EEABERTRARE (ppm) B3 - &SR TNRBESER - DENI0ZANES FIEA L
WA BUMASFEENKZRIAEHEE > BRESEE - S RER SN LIEFRh RS
ZHESZEMENICAMARETREE » WEHLBER 24°C 2 B RE TGS - K100 %
EREEER - FEREE 2 BERERUEMHREREEE DEF R LA EEERHNELMER—4
ZREREE » ETREHBEMERZERIEEZBE o 4 SRR REBE RIS &2 R ks
o DSERErE (Probit analysis) @ » R & SEASBIMBIRIR EEthELEERZBE (
Inhibition concentration on 50% mycelial growth, ICs) o

(=) Ak

RBEREERZER  BRASE (Bavistin) - ZEME (PCNB) - #i8E (Benlate) -
7 #5% (Tachigaren) - #p (Basamid) -~ {k&F| (Terrazole) -~ ffit: (Busan) %-bfEiE
BEERSER] » NAETRTE— P E AR - B EE—MAORICEKEEE (EK0.5~1.08% » £
5~6R7) BAANNRRZLF » BERE » MFHLFEELETS5~TASE » ROBH% » #1778
BB B o BRal2 LREZERISE MEER500 - 1000% 1500(% =fEYLE » IEZI50EA S B4 MEA %L Z 1

o
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W BIEEARAZRERSHR - TRERZREFIBRERRTHEEER 400 ZEHBEAH
(polyethylene, PE) —# - BREIHR=2 - IFREZEHHENTEY L - 258K > BIEA
ZHBEIREE - R LR BRES > RHEETEHRREEM  (FRACEERRERERAF
BEBROKE - AENEERFREFORCSIES —BENREREE MRS ZEEE -

w R

—  FERERBERENE
EREAETHETEREERER LSO IFRE - RERBBRE % - UL Fritiasl - bk
C BRRFHEEDREEEEAR  HRENMSE LS - BABRERE - TRHFETHMEN
FRERERER  DEELXRFEFVRBERZMEARER » BT o EUREBRETAIEKE
» [ HEREBRRA BB AR ERERHRAERE L -
= mREERRR LOFEED
HERRARZHRBRREZNZRNZRFAEFEER > £EMLERER BT EEE
R o (BRE b RS HIRE=FUUE 5 7E0LHIR > BUERFHR A B EMRREEZ 5 BEHRR30~
100% » F 5 B sRaE B I 2 IR TH B TR &% (E—) -

100

80 A -

60 -

40 -

20 4
w 108 L1 B— » #IEASAREE B AERIE LRYTEE R
.:t 80 B Fig. 1. Longevity of Rosellinia necatriz on
o« ] natural infected roots of loquat in different
:'I 60 T environmental conditions. Twenty pieces of
E 40 - infected roots of loquat preserved in different
% 20 | environmental conditions were taken to test
0 8 . their survival ability of the pathogen each

1

0\010 month. A, shading condition; B, soil surface

80 - C 1 in orchard; C, fifteen centimeters below soil

60 ] surface in orchard.

wol ’/\_\

20}k

0 1 T R B ] 1
5

9 10 1 12 1
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STORAGE TIME

= RREERRERNEEH

RIREREHE D EREERSRPNFEIRZE » TROBEAEC - EBEHLERE BRI
FEREEA ; ELRAELRERE  AHAEHRSTR—BER (&) -
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Table 1. Longevity of mycelia and microsclerotia of Rosellinia nzcatriz caus'ng white root rot of

loquat under different environmental conditions

Isolation rate® (%)

Time

(WK) A B C
0 100 100 100
2 0 40 90
4 — (0] 0

¢ Isolation rate=No. of mycelial growth/20 samplesX 100%; A, shading condition; B, soil surface

in orchard; C, fifteen centimeters below sdil surface in orchard.
M- BEREREREZHRR
HH HISEAE R R B R E A L KRR IR % » BRI » BR— » MR VR R » RS
R o BINERRERFR > RERBEREMATEERE > AIBAZHIEE » R=EAREASKN
EEREERARMELT - EFRREEE T ARBFRRNEREESATEGE LSS (B2) -
= AN ARBERRRRES S 2GR

Table 2. Relation of diseased root and the incidence of white root rot of loquat in pot test

Month of
Treatment® Disease incidence?
symptom developed
A 0/6 -
B 6/6 5~6
C 6/6 2~3

¢ A ! the soil was brought from the infected loquat orchard but frez from the d'scased roots;
B : the same soil of treatment A but mixed with the diseased roots of loquat; C: the same soil
of treatment A but mixed with the artificial inoculum.

5 (No. diseased/No. treated) of loquat seedlings.

I RREHREZ R
FRAEEETREENRE  CEEA K BERERFORERER LEFXBANAFREN
Eit#IE (colonized) WH.E « BEMFHM EFELRERE - Kb bERE2 S BEEY
TR B HFIE » (R R LIRS L B IRES -
N> ERER
PSR A LR R T @ BB A 3R BEMERZ o BIRHK AR Sty LA AR TR
RENBERCETARRREN » BH RS RESRARSERR S00BET » HEAHK LT
BLUEREBA » FLERIFAREER » % IEI 2 MIC IR LA R 8 3R TE - THMMEIEE » %%
RETER (B2 (FH) -
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Table 3. The results of screening fungicides for ccntrolling white root rot of louat by soil plate
method

Fungicide Formulation® 1Cs¢? (pom)
Bavistin 509% WP 5
PCNB 75% WP 7
Benlate 507% WP 25
Tachigaren 30% S 34
Basamid 8595 WP 35
Terrazole 359, WP 84
Busan 309% WP 100
Captan 509 WP 256
Neo Asozin 6.5% S 256
Mancozeb 809% WP 1,550
Mikal 759% WP 1,883
Arasan 509, WP 1,957
Ridomil MZ 889, WP 1,980
Quinolate 409, WP 4,759

¢ WP : Wettable powder, S : Solution, EC: Emulsifiable concentrate.

¢ Fungicide concentraticn of active ingredient at inhibition on 509 mycelial growth.

B it E AR REEG SRR () 2+ TREBERTEERENEEEVBRBA » (A ERBEZHE.
Fig. 2. The result of fungicide screening for controlling white root rot of loquat in pot test. (left)
the soil was drenched with solution of 500-fold of 859, Basamid and tarped with PE on soil

surface, (right) no treatment as check.
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Table 4. Effect of fungicide on viability of the pathogen of white root rot of loquat in pot soil

Pathogen viability?

Fungicide®
Tarping® Non-tarping

Bavistin 0/18 15/15
PCNB 12/18 15/15
Benlate 0/15 158/15
Tachigaren 1/15 15/15
Basamid 0/15 15/15
Terrazole 14/15 15/15
Busan 12/15 15/15
None 15/15 13/15

¢ The fungicides were all diluted to 500 times and drenched the pot soil (150ml per 6-inch-diam-
eter pot).
¢ (No. viable/No. treated) of loquat stick segments inoculated by the pathogen.

‘Pot soil was covered with transparent polyethylene.

Rosellinia necatriz Prill B—HF+HBEEENAFRRER 112 - TREDSENBHBENAFRE
2R BEEEREREREENRE L —  HESEARICEREFDNARAFREZVE » K
FREERE B EHABEEREE s ARATSREFESEE » WEBERZERL » FRE
WIE—FBFEAER - Hib 2 HEREHRNERLE  HEVENER - RRESETE » FAREAER
» HESR TR AR —BEA » ERPFERBEFRY » MHEEOEEZEY » RTERINNEZ
AR ARENEE -

BRAREATUA THEN A REURTEATRSERT  E5ERTERRERY » T
BRTHOBEFENEE Y - HHEEEEENBEFN T UK EKOERERE (inoculum) » {HE
FifE o Sztejnberg 'V WMEFERAMPRE T UBUNES (microsclerotia) #E LIS « 8
BEEEFIREEOREGT  DATLERETAES - AEZDRARFEEERIEARAREMEZ
HEREH  ELBFEEERATER—E - EEERRY > AME DSBS EENEREE
DR > RERBHFIRETE  ERERBEFETEEZT2TEE » AEHEN o AEAHES
s DBRBROBICEEA L+ BFEX EZ2FRRENFEHBRESEU L  RFERGRE /iR
FER LR REFEEANBIEERFIRE 2T » TR » BNBREERRENEERREN
BEL EREEZREENAR - THRIR HESRIFEELEFORBFE L BERIERFARD
BERLENEH - XAWEER (BT BRELJFJIBICES B EAOIRIE » 77 LU R R L
BEAEENRREZEIERERE » S5 TH Madar A © WHEHENS - SNREEE LS
Fo BEFAREENET  BBREENILHNERRERZAE » £EROLIES (GKE36%) »
BRAMAFRENEMRTUELETEEEENEEE LS8 (EERBEREY) - REHIES4AHE
BOEREEGESENLINERBEZRRE » R—EBFEAFHOMNE -
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DASERIR A A IR 745 o W L — L B AR R B B A R LB D 9 58 - (B

BREHIEZHART  MABLEWERA (PE) » BIRAREER o MAER EV BB AL
T o BB EHMA SRR TR AP BB RUR o SRR R BIB AR R L AR Ay SERIn 8 (Basa-
mid) FRERBFKOERN » AREFREESE LB R REERRENOER - MEMAREH
UK (sensitive) © » 357 AEBLE WINEAT T 2 R AB IR AR W BCRIY IR ©

HRARARER G ERNNERHREY » SBEEEE - FHUEWNELTAINBFRT » AHE

HERROEL o BB E R GIE o £ L BESERFK 0 LABRERERR » WL
s & BT SR > FRERRUER BB ZEIEA » DR HRER

51 AR
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Dissemination of White Root Rot Disease of Loquat
and Its Control'

C. H. Duan, W. H. Tsai and C. C. Tu?

Summary

White root rot disease caused by Rosellinia necatriz can make many plants wilt and
die, particularly on fruit trees. Based on our survey, the fungus had been found to
infect loquat, grape, pear, peach, apple and tea plants in Taiwan. The pathogens collected
from these six host plants can all infect loquat seedlings and make them appear the
same wilting symptom within two to four months. The pathogen harbouring in the
natural infected roots of loquat underground can survive for at least three years. While
the bare mycelia and microsclerotia of the fungus can not survive in soil or shading
condition for more than one month. Moreover, the weed (Cyperus rotundus) may also
facilitate the pathogen survival and dissemination for the mycelia of the pathogen can
easily colonize on its roots. Field sanitation by digging out the disease roots would
greatly decrease the inoculum source in orchard. Fungicide trials with soil plate method
and pot test showed that drenching the soil with 500X diluted solution of Bavistin 50%
WP, Benlate 50% WP or Bamamid 85% WP and then tarping with transparent poly-
ethylene on the soil surface were potential measures for controlling this disease.

1. Contribution No. 1497 from Taiwan Agricultural Research Institute.
This study was supported in part by the Council of Agriculture, Executive Yuan, R. O. C.

2. Assistant, Plant pathologist, and Director respectively, Taiwan Agricultural Research Institute,
Wufeng 41301, Taichung, Taiwan, R. O. C.
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BEEHFENKRFZA DRI E
B e

HE BEHFEIN (Cucumis melo L. ) LB RKEHTHKE R BRI R 5 HE 28k
T BRBERBREFELN AT RIKERZRKET S BRNHZEEEEH - BB )2

1A~ BIEIER AR R 2 EREE o BRZBBEMEEIER RS » HABREERK

A~ DRI MEVEEARIR D o HIAMER ~ B 8 55 ENESRKEBE - &
YRS BIE13.98 + 4~ 533 ~ 726 ~ 3.98me/] » B{ELSHIB15.09 ~ 4 ~ 735 + 659 ~ 4.26me/1 o
BEEHR e R E R E R TAR R R T » MR EER B « AR EERIKEE
s IS I DRI S » BEARIRIE o

BEFENZ LS > QHLEEEIEEARIKL o DEKBIE AT ZHE » BE%
FRIERENF B o AR ZIFI (1968) @ SMEGMEMBBZRRZE A FHRICEE » MR
Wiz L% pF ERRZEE M » KB EHHEIORREEERIEARY » RE1E2 pF ERERHEZR
WRD o E » BANEEEE N BT » HOME - SR I RE S R KES 2 BRI LA
7y MR BB o IRTTEEWERRIE th PO IR ARAC o SRR VR B » LB 2T B R D O HERS » A 5
HETAEREE » GRS TR E AV E MR R o '

ARBERERARBMN L BRORERIMTEE » AERES WRAREL » BB REE R
W20 R EHENER BB K S HES 2B BT HAZE o

BEFELZED R > LR U2 shIg 2 B B BRTE K2 IR o FR AR R AR B L L 2k
Bl A B8 AT LAL98SAE RKPE M L9B6 R B /R 1T 38R » 45 RBUR SRS 1R 2 5 B R A% » ek
BRI BT ZE R AR ~ S0 NRI - REIE AR B R B 0 o FRBRAR
FREBZWIGREE » ARBNE » HMEE BB 2 R BRI 1T i T A B 2 1 #E 8
B> DGR AGRENERZ 2% o

ME B
— -~ BEEE B35 Earl's 5% > Earl's %M1 B-502 %=f& - ’ ’
= R IEARGRE ¢ K H ALK 09 2R » K NO-N-P-K- Ca~ Mg Z#HE
SWE13456-73me/l (51) - MEBEHEFZZEEFHoagland and Arnon (1940) © =
# 5 Fe-EDTA [l 3ppm &% > pH & 6.8, EC HIf 2.0 mmbho °
E~BEHE
L. RBBARENRFEIK 8 A » MIKRISAR ~ HB0AS ~ IRIE20A% o A ILEREEEERIE

L EEEE BRURRT  BIDMeESS 1493 Bk o AVISRITEBER A S &) (T6MH—8.1—E—94 (1)
) o HRIbEREH o ’
2 AP R A EEARS BTG TR ME o 8% ElERR Il o
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Table 1. Composition of the nutrient solution used for floating hydroponics in muskmeleon

me/1
BE R EE i :
N P ] K ' Ca Mg

Ca (NOs3), « 4H,0 7 — ’ — 7 _
KNO;3 6 — 6 — _
NHH;PO, 13 4 — _ _
MgSOq4 - TH,O — — _ _ 3
MEEF (ppm) Fe:3 Cu : 0.02

B: Q5 Zn : 0.05

Mn : 0.5 Mo : 0.02
pH 6.8
EC 2.0 mmho/cm

B (BREEZEARNRL.IX1.9mm) » WEARERERNEEETHESENE - NEERL

BEEBRATRA (Spunbonded polyester, 2mm /&) FBREAE —FF o LUK Fed 28 s #k ik

WAL » ERFFFRERRE - B84 » R EER T AR BREAREBE B

REFAFBHENERE - PRESECHRERM (FLME) > FEEE B RIEE kS e i

BRI » (B BRRIR IR OR CLREAE TS — 2 ] » TS 5% BB IR TS 2K L o fROER A B 812 s S Ak A 4

BOKAHE » B 2500 B SR RIS IR MK ZE SR RUR IR » IR O BB PR R I R R — 23 (1B 1)

o QLA H AVHIRATHR » FARRMKISH4E -
2T RENER » 7 30°C HRAEF K - BTHFERENL 3cm® HiE2 HRY N g

& WUAFH A 2 F 2 (EC 0.6—0.8 mmho/cm) 55101 ABAEEEH B BHEH 2—3 K

ARFER » BRERRERERNEBAL - FIET65 2 A2TH » BET64 6 H24HEM o KM 2 7> 4

BERS 1 AR o MIREMSOHE » 2 EET2800k o EIEMRIR B E 71k » HbtkE DS S s & 28 R

% T LREEEER o RI2—15E B RAEE KBIMETE » BB = RHETE o BEN4 B 1 —8 B

¥ o EIER 7 H20—21H 8245 o 2B BB E MR » THERE24—256 T - BB HEE5—50

Ko BFL2—4RIKERE -

M WESRBERZBRBEMEEE (EC) 2RES (Sensor) EBEWHREREEWT » LEBKAS
Rk WEREERSTE B8 5 BERBLEETE - MBRR VSRR EE » 550
FELRFIREHE - $LUE S HTH: » BLIHE (ammonium vanadate molybdate) ¥EHIGE o
AEBFEFEROWER DKM R » B KEZRE SRS Y -

ERETR
—EEFAHME:
RRABRDEERENE » HMED 2 BEEINE 2 - HBIEEHEKK32—38 IR » BB 1BH45
—S0 H i » EAFEIMIR28 RN » I 1B 42— 44 A Bk T ichE 5 BB P51 ~ BEABERER S
AR FIEEEREFE ; RENEEEEES - MHE LEREREEE » AEFERZ B-502
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Fig. 1. Diagram of hydroponics used in experiment.
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Table 2. Investigation on growth and yield of muskmelon.

i & 7/ H W | ® & #3 EREE | R AR B OE | B =
_ (em) (Brix) ()

# | Earls %% 4/1—4/9 5/15—5/21 114 4.1 12.9 1,960
Earl's Ef# 4/1—4/8 5/14—5/21 12.8 3.7 139 1,713

e | B-so2 4/1—4/1 5/15—5/21 12.4 39 173 1,607
E | Earls . 7/21 9/1 11.8 37 101 2,090
Earl's E% 7/20 8/30 98 3.1 12.4 1,840

% | B-502 7/20 9/2 111 38 15.3 2,108

=&z EC fn pH RERARENRE !

HIBMMERE S pH 1 EC Z28MkmiE 2 o FFY 4 A 3 BRIEIEN 7 A220 ARE0NHH
» H EC R T » MHZER A2 855 o S P/ DRI BRBREE RS > MEBUER
W EC B{Ex# o pH RUBSEANNEA TR » N REHER LS » REIEKIME » BEA0E L
F+ o pH 2T EER R 2 58T RIS SR T 7 W5 BEERE AT B - TTEfFERW W pH
BT o AR KR i 2 i o

HEPRF SRR ERE (BRI ~ AHMZER ) §HBARRBEEETER » ARER
F BEETRIBRES DTS BEEE R 820010 - RERAHIERR BRI EREE > 1
B 3 FE 4 - HREEMRERIEAMRS » KABRERAY » BREBEN N MERERMED
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2. FHEMEMFREFESLELERZ pH M1 EC #4{L (1987)
Fig. 2. Changes ot pH and EC (electrical conductivity) in the nutrient solution during the
growing period of muskmelon in 1987.
o REIERIEKE A FRIERL.ORT » BIFEE2.464T « HAFTHMEHE RN THHEREE
3166571 » FIEML.2TATE (£3)
S BEERPERRERERUREMSEE
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HERTE
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Fig. 3. Water removal by muskmelon grown in spring (1987).
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Table 3. Water removal by greenhouse muskmelon at different growing stage (1)

5/22

59

BELREHY B2H R BEIE XM I%Eﬁﬁ%ﬂ S
N 5,249 4126 14,471 6,289 —
® E{E 3 4,074 5,856 14,742 7,20 —
5 Q67 1.0 1.85 1.39 1.27
ﬁ/ﬁ{
B fF .66 1.49 2.46 | 1% 1,66

E:%E%@Eﬁ%&@ﬁtﬁﬁﬁ%ﬂtﬁ@°%%EEZ@%E%W@E%%@%&?%%ﬁ’W%ﬁﬁ

FEBRERESE » SIRZHRINER ©
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Fig. 4. Water removal by muskmelon grown in summer (1987).

Fi. FEESHEELASAETHHERP ZERZREZ#L (me/D
Table 4. Changes of elemental concentrations in culture solution for muskmelon grown in
spring, 1987 (me/l)

—_H w3 —— 3/21 — 4/10 — 5/8 —— 5/22
N BRERN BRI REEXH R
R o I
NOg-N 1430 17.40 16.20 16.30 15.10
P Q70 0.20 alo 020 .24
K 6.97 7.00 6.97 9.44 11.13

Ca 9.90 11.60 11.80 15.80 16.60
Mg 5.00 6.00 640 7.20 7.60
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5. EfFREFEFNASHLBHRERPZERRBE#L (me/D
Table 5. Changes of elemental concentrations in culture solution for muskmelon grown in
summer, 1987 (me/l)

61

~~_H w6/ 7/15 7/29 8/19
= O~ BRERN  BGORM REEXH SRR

i\\\\

9/2

NOs-N 15,60 18.00 16.80 17.90 17.00
P 0.70 Q.20 Q.10 Q10 Q.20
K 750 7.30 5.50 5.10 7.90
Ca 8.40 9.50 10.00 11.30 13.40
Mg 4.30 4.40 4.40 4,50 4.40

(11,558 % 14.3-+5,249x14.3—11,558 x17.4) +5,249=17.47 (me/1)
(11,558 x17.4+4,126x14.3—11,558 x16.2) +4,126=17.66 (me/1)

REEETE » FAER MM HAREFINE 6 o RMFREMBER LN DRI » HABRERK
PO BEIEA » DR RIIRE o SRS/ INRINRS » REGFEEEPEBRMEE - §5thif
RIS o SERIELA B - REIDIVER L BEZ MR N ZRKIREILEFS - HEREER

(TR S5O SO BE LSRR 7 » (R R (RIS L5 o

DUAEF A2 AR E R EE A2 RRER G 2 BREME 7 - RIS RETEHZ
EHEMPOERBFRBE (R4RE5) » RUEFZEFTPZEREN ZBRAEERE (R3) » KR
BERBERERRY  fIMBMFEEERM (3A3H—3A2TH) ZMREBRZEHRER RKER 1 14
mgx7.47 (me/1)x0.67(1)=70.07Tmg=0.07g o HiFHkfFH 2 ERWIKE hFEEF AR 5
REEZ » DREERYZ ERBWERX > RERZ R ERFRAR0.374%W » ZIF#0.514
o BERAERNZ 5 —6 % o BRZBRIEFTRERER S ISR A Ca(H,POL). T » N RIIREE

®6. MENENETYHZERBFERENE L (me/D)

Table 6. Elemental concentrations of water removal at different growing stages (me/l)

e | K 2y BRARM 2RI RERXH RERAM | P 5
NOs-N 7.47 17.66 14.22 16.51 13.98
" P — — -~ — 4.00
K 6.90 7.0 5.00 3.86 5.33
Ca 6.16 9.34 6.71 843 7.26
fr Mg 2.19 3.88 4.36 426 3.98
NOs-N 8.79 17,97 14.74 17.04 15.09
2 P - - — — 4.00
K 7.87 9.05 5.41 341 7.35
Ca 5.28 7.41 7.38 5.03 6.59
e Mg 402 43 4.22 446 4.26
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&RT. BEFFLABHETMIES 2R (A% %/ 1)

Table 7. Removal of nutrients at different growing stages (g/plant/1)

e | B ) BRERY Ec e S v ‘ REEXH ] RERAY | F E2]
NOs-N 0.07 026 .37 | .32 Q25
" P 003 0.04 .08 | 0.06 Q.05
K 018 029 0.36 ’ 021 0.26
Ca Q08 020 0.25 [ 023 Q18
fF Mg 0.02 Q.05 1 Q.10 i Q07 Q.06
| NOs-N .08 038 051 047 Q35
5 P 003 Q.06 Q10 Q.08 Qo7
K .20 053 0.52 026 Q.48
Ca . Qo7 022 036 020 0.22
fF Mg 003 008 013 Qll Q.09

MmEFBiG 2 4me/l BHE > REDREIEKYIRS o MAIREEEXIRBES » TR S RB%
W Bl o §5 B SRR RIS - (AR F(EZ RERIIRK B 9 HE K o

BHRZERVBMEINE 8 » HATHMEkE A2 RRHHE (£3) RUETAE (EFEES3
Ko BIERTIR) » BRUFEMEIMZFHERBHERE (56) » BERER (A%) £52
IR RR R 2 B R R .
FIFERL1.27(1) %83 (H) x13.98 (me/l) X 14mg=20,630.854mg =20.6g o
BER1.66(1) x71 (H) x15.09 (me/1) x14mg=24,899.103mg=24.9g -
ATE AR IFE TR FE R IR B 47~ 55 $£505520.6 5 4.345 21,9 15.3R15.08% ; §
{7 H15524.9 ~ 4.86 > 33.7 ~ 15.5M16 .04 52 o (KIELHEMZ 5 UK SRR S » B KEHES T
ZAREAR AT IR R » TR B RS EELHES » LHEREZREE D o
Rt » BRI L RRENE » HRES 2 RK AR I g R A R LR o

REFENZESRRHER AT SIS GHOHHI0ILID o ||| SRS RER 53 BT 1986 4 L1
B VA T7 T ARG, » R aiE M » KRBT S RS B AR - B9/NEN - B
R HRRR B AT P B 0 o TR NRINE SR 2 MU B858 » SIS BB RE » RS
PR BRI T RN » (AREGR NS R pH TARME - 2815 (1978) ©
LUK BFAEREFE N2 80 B EHRE  PHBTTREHS » SHRRCR I » WS RIS %
BISKY TR » RGN R HIEERE A R 2 REE0.5A®R » SR RRKREEB204
o AABRICH IR R > BRCREEETRETREZ BRI BT RS RERD - 829/
R~ REREARHIR TN o W AEh RS I3 & T I ERIFR T - BWINEERD
REACKIRFEER » T FRIHFEREE B DR NR IR - BRI RS2 R~ 4RIk i e 4R
# o BEFIERNZEFSRMRELGS » (AEFRMRELSSE » TTRERSZ MR
REARS > Ty Bl 7 w88 TR R 1 975 2 R M RSB R AR T 3K o

NI~ A (1976) ™ R IEAER L3 TR B8 20°C “LLRFFSS5 ~ 452 URTAE o LLIBF % (
1974) 2 DIEA TR B RIRE 2 85 WA » BIR 22—-27°C SREAEHEL 14—24°C §
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®8. MEHENKPIERZRIME (A%, )

Table 8. Total removal nutrients of muskmelon grown by hydroponics (g/plant)

NOs-N P K Ca Mg water
(g/plant) 48]
# 4 206 4,34 219 15.3 5.0 105
= 43 24.9 4.86 33.7 155 6.0 118

BEHEFERENSRRE  ARHIKREDEE - WE Y THEERZENNDREREE R
W2 B LAE » BB B RETHRERS » RERRTH 2K ERD - RKRELF
BEFARNBEREFE NERRER THZRKREE » MRERRXFIPENRRER

AAEZHRRORZEEEL LB BERG L » REAKBAI AR - —  EEERSEK
s R RS IRMERRIHE L% pF BE o 82 RGO EEA » EERKRS - =
EEBIE KR EREEEIEKX o #0 - RESESYBZEEEHNKS » EREREVRE S
$£8 o BH - WHEIORMTH K RELERERE - AMEREHE L » ARRELEEHRERS
s TSRS T BTG 2R BILLOR S RIEHLEFE BRI - ARBRERERIE LR
RS 1T AR R - EUIER IR E M EN RS RN T2 S -

2 F XM
1R ~ B - 1987 - RN Z AR » ROGHEFH G HE - P+ 05—108» EMMERRARH B HEE
BEEH AR ©
2. INE ~ HRET - 1976 « R OBEICH T 5 FTABRBRPR 11 AARBRAFIAFPRER 51K 1 192
—193.

3AHTEEL ~ BERE - ARBER -~ REXE ~ KES - 1968 - A nyORFBRICH TP (BEHD %=
SRBCHRCOWT s HAREBEGHIE0:29-38¢
4 5N - 1987 - HE AT VEEOEE » E¥k X oFEB62(1) : 175—185
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463-4885.
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accumulation in muskmelon. J. Japan. Soc. Hort. Sci. 50 : 317-325.
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Studies on Nutrient Uptake of Greenhouse Muskmelon

(Cucumis melo L.) by Hydropenics

T.F. Sheen and M. M. Hsu

Summary

The experiment was conducted to study the quantity of water removal and concen-
tration change of absorbed nutrient on the growth of greenhouse muskmelon by
floating hydroponics. Based on the quantity of water removal, the development of
greenhouse muskmelon can be divided into four stages, namely, vegetative growth
stage, pollinated young fruit stage, fruit enlargement stage and fruit ripening stage.
Quantity of water removal was recorded the highest in the fruit enlargement stage.
The pollinated young fruit stage and the fruit ripening stage were in the second place
and the vegetative growth stage was the lowest.

The concentration of uptaked NO;-N, P, K, Ca and Mg were 13.98, 4, 5.33, 7.26
3.98 me/l and 15.09, 4, 7.35, 6.59, 4.26me/l, respectively, for both in spring and
summer growing season. Summer crop uptaked higher concentration of NQs-N and K
than spring crop, but lower in Ca. The highest concentration of nutrient uptake was
recorded in the pollinated young fruit stage and the lowest in the vegetative growth

stage.

1. Contribution No. 1498 From the Taiwan Agricultural Ressarch Institute.
2. This study was sponsaored by a grant from Council of Agriculture, Executive Yuan.

3. Director and assistant, Fengshan Tropical Horticultural Experiment Station, TARIL,
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HMEA&HEEFL AL BHERR'
oM EHE BB

WE WA (Tillus notatus Klug) FABEERZHRERE » SBIEARBEL £
REOREE » (BRAKXEH BT o I 9 —14K » JIZIB{kE80% L\ b » Shsklif B 4 3%18—
29K > £ 6 —1TR » (BB FIEZR68K o ik A KEE J16—OSKIRHE » — AL EEE IIO6
—A405HKL o BT 21—62K » FERBIE K » EBHIR 8 —11AMKE 3 —7 AR o 335
RAERGBAEIH BRI Z B o EIABIRMBRAEERIELTIE - RIEAERI > H g
HE B R -

WA E (Tillus notatus Klug) HBIARE » ZHN1BLEREIG RIS @ » EH1988F 581
EARM 2 ERPE-REHEERAR LI o ZRAEEERERTHMWI » HERILL » AR
FABRGEEHABHANERE . SUBRHEZB B EA RS » H1983F 7 HE1989F 6 B2+ HIE
AHRBEAMDEATELE » L —FEME2HEREE » SFTHIRAEEREMEZF -

MHEER A E

BN #RIRE AR R EXF » REBRLERG (Sitophilus xeamais) ~ #tdi (Rhyzopertha
dominica) R 1ER#h (Lasioderma serricorne) %2 SRiSEF} » f7 BEIA A 75 I N LABIZ35C 8% o

Oi : HEKSSE#R20E R 3X18cm REF » REWMATREIRE 3—16cm FLEMKE —HHI
INERECER » [EFEINAERH « R BT AREIRELK » DIHKEBEMERKREZINE - N2 EaE
B AR Z] ~ RIS T o

W2 T  EEHRES —20 EHERR A 3x6.5cm AN - REBELVNEEREHIAH
ISR 1 £ WO BUHHE AR EERE » UBSSBEFTRIREEY

BEFAMBERERAL | ERMEMRERN 3x3X2m AR FHEREEREEW 1,200Kg H E
EHAMET RS - 245 - T, (Sitotroga cerealella) ~ ¥piiE (Cadra cautella) ~ XEE#H

(Carpophilus obsoletus) T BEgb/xinshik » EFIRHLUEHEM (215x90cm) » PRIEBEZ A AL
BRI o BR LT 1R R e R/ L H B 2 B 20 N s O - DR AR RGEBREIE R -

BEA#RS HAE  EARE PRI ERMEAE » AEERMERERBA ML BB » BREKS
ffi o

Sham gk a2 B ¢ B S50ml By 45g Bk Tx17cm BN » AR ER R0
£ (LHEE o —(AA% > D RERBABRTME LSS 1 ~ 5~ 108 » FR—RBEBABRID BT E
W %= o fEE A B RPN ER R B A MR W Bk ER R E R > ot
R B BRIR R R 2 Bl R

LLEEEEERABT WRRSES 1499 ¥ o AWRKTERIEEERS B @ -hRINERNER (18RE—T.1

—8—50 (17) ) FrEMBIRETK
2 APERBYRHEATR - FHEHE - REE o 28E ZPR B
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HEIH DAY ] 17x27cm HHMHASHE & BRI R 200ml > i i ABEZD
ABVIESE 15 BRERESEEE 20cm » B 3.5kg - R—ABIHEBA Im® WEH
73 [ 0.5% Baythion ¥ 30g/M? 2385 » LIRESEEE » 48 4 /NESEARIG 515 » TH Bios
MR N O HES » B RREIS RS » 2EEHE o A REIT R » B e
A BRI BITIEI o
— %

1R BEEY  Baa S » BEHESR MY RE RS 280 » PEKAME > ¥l
W R 13 Fft o TR RBA IR » ARG » I3 ERE > $4—1085=AK » K
W o MBS R BRI E 0 YRR A T o BT BB IRETR S o AT o
e 4.0—7.0mm o

2,90 : I 5 U8 » WEREAEE » SOBIFH ISR G o £1.3—1.5mm o

3,508 - WL B EERG o M » WIBE o B SR N o ZHYHMEY 18mm .

4.0 ¢ LIRS 2L E G B O ISR S B 1B A RSB o #4E9.0mm o
= EEEM |

190+ ORI 0 TR B B VAR RIS 0 » JRBRFIRCHE » IR E 16—95KI7R 5 » 453546.3
Ko HEBBSRAEINE » EINRBED 1K » 5% 8K » o —Hes i IR BURDI6KT » % 40541 o
IMEMERBILAGQLEY » 15— 6 REEXERBE o LN 2K » W HIBLERARES
HERSHB LIS Yz EEHBERT TRTMEER » BE X » REUR o

BHERFLIBRMI LSS » (BAERBIRE P BEEE T 4R R i R %
o L, TSTHITN » HIFLETH5E80% L b o

SBISER LB » 1R e ShEk 5 77 IR M RS TTIEZGR 0ot » B e T iR
E} °

2.98 : MBS EHRRBE  MBKEE  KESAIRETHEAR ; K e RarsEs
ER S HAEREZYBRIBENRILA0  THAETRZ OBKIBEE o 42 ERk N MNEHE
B ARLRERS s HESZREMEL -

£ 1. WIAHBYBAHTETEER

Table 1. The head size of different larval instar of Tillus notatus.

T | FO® BB (am) B B ® E (am
i Instem average length X SD average wide Yo= SD

1 Q.122=0.011 .. Q154=0.012

2 0.22-0.022 0.323-=0.049

3 0.414=0.039 0.69-=0.061

4 0.634=0.022 1,08-=0.093

) 0.822=0.022 1.34==0.022

6 0.882=0.035 1.454=0.071

7 0.884=0.035 14540071

8 0.89-=0.042 1.47+0.084

9 0.934=0.033 1.57--0.089
10 0.894=0.042 1.51-0.085
11 0.894=0.042 1.434-0.084

12 0.9 #0027 : 1.49--0.055
13 0.914=0.027 1.530.045
14 0.934=0.035 1.87+0.089
15 0.962=0.027 1.62-4-0.061
16 0.962=0.027 1.59:0.061
17 0.9;3=0.027 1.51=0.093
18 0.942=0.022 1,57-0.049
19 ) 0.914=0.029 1.5 +4=0.058
20 0.9224=0.025 15 ==0.1
21 0.872=0.063 1.45-4-0.082
22 0.922=0.025 1,550,086
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Fig. 1. The population fluctuation of adult Tillus notatus in a corn storehouse (TARI).

A AR B BRI  BAIEHT - MR RS
BREETHAE 2SR » AR ERMBREETA » ERURTEE » BELBRBA NI » $GZHZ 5
i BNIRE H7E o (BETER FERW N A il gk o
= RNMABHBAZNHIRED .

FRAF AR ER ST H SIS R E R - B Al b » AR - @A
BRRERGHEEIBXAR MR » FIREK 2 - B A5 1 €5 » REiBEeT+13.9% »
& 2. BEGERABLS@INHIBEZ R RZHLR
Table 2. Effect of releasing Tillus notatus for control of Rhyzopertha dominica.

B Ok & B #E 4 A% e B (8) S| ES

No. released No. insects 4 months White rice
: after releasing

B OHE R 8 RN b %EN%%%E%Z% BHRABGBERE | % EE (2) BRE (%)
R. dominica T. notatus | dominica T.l\Loo.tZius Weight % damage
10 ' 1§ 37.0£13.9 1 40.217 - 92
10 5 3Q.7;'—12.1 1 42.859 3.2
10 S 10 237+ 5.5 2.740.58 43.529 1.7
10 0 213.0441.0 0 36.763 17.0
0 0 0 0 44,292 0
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Fig. 2. Effect of releasing Tillus notatus for control of Rhyzopertha dominica.
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o MAERRERNERE

TEE KRB SRR I HIH > — (A BRI AR 8 » FHRMEE A % » 2k
R E BN IR A SR B RS RIS 8 (A » AR ZBREEZIRD o (AHIASBY
SRR 5 10 % » A HHET I » TSR B EARS » DBRIFERTE « FIRMDA
ERBS TR R E S SRR (LB BB BURMOE » (LI R A B EEREEE » WAL
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1bk #1986 o RIHEMRIBERIAIZE » hEREWIZSS (3) 1 360~374-
2.4k K~ ZRET - B o 1987 o HIRIKIERL 2 ERR PTG Bl - thEEBSEHIZEI6 (1) 1 105~1100
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Observation of the Bionomics of T'illus notatus Klug'

T. Lin, C. H. Li and K. C. Lo’

Summary

Tillus notatus Klug is a very important predator in stored houses. The adults occur
two peaks in a year in Taiwan. Egg stage was about 9—14 days, and the hatchability
usually exhibit more than 80%. It was found surprisingly that the larval stage could molt
18—29 times. Duration of each instar was about 6—7 days, but in the winter time,
delayed to 68 days. Larvae could be fed in the laboratory for a whole year-round, and
still did not pupate. Female adult oviposited interruptly, each egg mass contained about
16—95 eggs. A total of 96—405 eggs could be deposited by a single female. Adults
could live 21—62 days long. Usually, in the corn stored houses, adults occurred between
August to November and March to July. The larvae of 7. notatus could effectively
control Rhyzopertha dominica. Generally, the larvae of 7. motatus live at the bottom of
stored corns. Except during fumigations, some chemical applications were found to be
more safer to this predator.

1. Contribution No. 1499 from the Taiwan Agricultural Research Institute. This project was
granted by Council of Agriculture, Executive Yuan, R. O. C.

2. Assistant Entomologist, Project employee and Senior Entomologist and head, respectively.
Department of Applied Zoology, TARI, Taichung, Taiwan 41301, Republic of China.
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HKREBIAKAE

B A AR

BE BRE&IEE(Idioscopus clypealis (Leth.)) BLZEEWE (I. niveosparsus (Leth.))
TERERBEZER - APAEMBRPAFH - ENUNREE 2R BRI T 2EE
BAEERER 2 AER o SREAMERER (Mymaridae) 2 Erythmelus sp. B
Gonatocerus sp., FT/&flt ( Trichogrammatidae) 2 Mirufens sp., F/gft
(Eulophidae) 2 Tetrastichus sp., %/|\#&E (Aphelinidae) 7 Centrodora idioceri
Ferriere % 5 o £ bl Gonatocerus sp. BiBEE » BEFTASERZ0%E L » %4
AR EET8.6% » BRELRMIGHEEE o C. idioceriBEEEF 8%

EBCRSREER 2B #KIEE (dioscopus clypealis (Leth.)) SLiaHE(I dioscopus
niveosparsus (Leth.)) WIfE o BakiE I AEEF IDERTESE ~ TEM D » (35 510 AR 2048 - R
Faa EENTEMEIIE L » WK > EBAEHAZE » TEERE LSRG 0 BREERsEE ; S
BRSO A F AR ERE N - ZERANRTCHAEE 1 —4 AMKERE » E1TH
G ERRMAZRKHET S » MEERIPH A2 8RR % » RbELEETHREZHE o BiEmaun
BR > EAERE B EEE T BRI » (B EEERETEME ERIEEas 1239

HECR 2 \IEME LM RKEE £/ MRt (Trichogrammatidae) 2 Oligosita idioceri
Viggiani "2 E25&/N&RE (Aphelinidae) 2 Centrodora idioceri Ferriere ™ o FIEE 42
BN LM KFCE AR (Pipunculidae) 7 Pipunculus annulifemur Brun., HiEPm&s
(Halictophagidae) 2 Halictophagus indicus Bohart » %%t (Epipyropidae) Z Epipyrops
fuliginosa Tamsk ik ©-1019 o fRIEUE> I3 4 P RFFRILBIEBMF E 4 » (975 EE Isaria tax,
Verticillium lecanii *® ; {§ &k KEE ik Araneus sinhagadensis Tikader, Cheiracanthium
danieli Tikader, Stegodyphus sarasinorum Karsch, Uloborus sp., Phidippus sp., Marpissa
sp- Vo FRERR USRS © o

AEERS B E S REE W - B0 FlE @ RON% 4% Gonatocerus sp. ¥ Miru-
fens (Trahocera) sp.s Hrll Gonatocerus sp. #REE » ZFEMIBIES i » THEEE1.3—62.3
% s 194219 9 ; (HMSER > M08k o

HEEA*
FERRLIOR AR B P BTN S B R RS 2 1200k £ R > IRI0RAE BRI K A% 2 1068k 1
BRBEGERZRREAS T 26 LR ETUTZHA | 1, BERSERE RS2 58t
REEENT o 2, & BR20 B WEFSTEREZ R0 » BRIEE 4 BEFSIER  REREBENZ &5

L EEE RRRBT M 1500 5% -
2. AFERBMADERTE - BIIRA - 288 2hi B



BRIEE KGR A 71
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Fig. 1—10. Antennae of egg parasitoids of mango leafhoppers.
1, Erythmelus sp. & ; 2, Erythmelus sp. @ 3 3, Mirufzns sp. &5
4, Mirufens sp. @ 5, Tetrastichus sp. & ; 6, Tetrastichus sp. 5

7, Cenirodora idioceri Ferriered ; 8, Cenirodora idioceri Ferriere 23

9, Gonatocerus sp. & ; Gonatocerus sp. 2.
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Fig. 11—18. Fore wings of egg parasitoids of mango leafhoppers.
11, Teirastichus sp. ; 12, Mirufens sp. ; 13, Gonatocerus sp. ;

14, Centrodora idioceri Ferriere ; 15, Erythmelus sp.
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Fig. 16. Population fluctuation of egg parasitoides of mango leafhoppers at Nantou.
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Fig. 17. Population fluctuation of egg parasitoides of mango leafhoppers at Chiayi .
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Fig. 18. Population fluctuation of egg parasitoides of mango leafhoppers at Yunlin.
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®1. BREEINFERTHER (REICES BRTI4ES A)
Table 1. Egg parasitoids of mango leaf hoppers, Idioscopus clypealis and
1. niveosparsus, in Taiwan (August, 1987 to August, 1988)

B B e 4 = (Aperaged parasitism Rates) %
% 4 % (Parasitoids) & o = *® = o
(Nantou) (Yunlin ) (Chiayi )

Mymaridae

Erythmelus sp. 0 0.2 0.1

Gonatocerus sp. 32.5423.3 29.8+19.6 29.4+424.1
Trichogrammatidae

Mirufens sp. : 0.4 0 0
Eulophidae

Tetrastichus sp. 1.0%0.5 1.8+2.5 0.440.1
Aphelinidae

Centrodora idiaceri 53496 574175 4.846.1
2% 4% (All parasitoiids) 35.8421.0 33.1+193 32.74=23.7
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Survey of the Natural Enemies of Mango
Leaf-Hoppers in Taiwan'

Ken—Ching Chou and Liang-Yih Chou?

Summary

The mango leaf hoppers, Idioscopus clypealis (Leth.) and I. niveosparsus (Leth.)
are the most serious insect pests of mango in Taiwan. A survey of their natural ene-
mies was conducted in Nantou, Yunlin and Chiayi from August 1987 to August 1988. A
total of 5 parasitoids, Erythmelus sp., Gonatocerus sp. (litoralis group) (Mymaridae),
Mirufens sp. (Trichogrammatidae), Tetrastichus sp. (Eulophidae) and Centrodora idio-
ceri Ferriere (Aphelinidae) were found. Gonatocerus sp. with 78.6% the highest average
rate of parasitism was predominant. C. idioceri is new to Taiwan.

1. Contribution No. 1500 from the Taiwan Agricultural Research Institute.
2. Ass'stant Entomologist and Associate Entomologist, respectively, of Department of Applied

Zoology, Taiwan Agricultural Research Institute, Wufeng, Taichung 41301, Taiwan, R. O. C.
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