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CEH S EEE S AR FERE > BEE S B Bl R BRER BRI N 200 ~
9500 AR s FHHIE 15 ~37°C 5 ARG ARNEEIH > & 7 i AT i
wmk s REABHEEESHEERERNRE c EERRERE D R H BRI &
mEA S B AR (SREE) S MEREE FRETELKZS ; MEXRER
o AEERIET > BARERELRE  AFTEERK - R KIRFE - HREA
BiRE 1 ~2 MA > THRTARREERAESR » WK TER 1oz % > FEH Al
HEARKZE  BETSLEREE Bk ERERRL ~ Fuk e AITE =P S
B R~ TEREE  FRRAREED L ~282%  HEFRIE R RIS BHEL 4
HARERE . BB GEBERESG BRMERE > i3 s g ER T L %
IR AR 2 2oE A A TR R IR R R « KMEFERL J5RI
LBAEATENSESTIRREES  BETREREE B ENARE LT A
ETREER KD HRFETLEE

AR T %

ARAERRBERZAK12 #( J144% ) BRAE  RERITFHE » FA
MO Z AL o B AR EER L 50mZ B e el = R R
JOSET S > A ik EA TR SR SRR B - RE A LA ETEeE A
kel RS VR G

wE BE(E/R&R) wom | &

1 30° 7 25° C & (e
2 30°,725° C N i e
3 25° /20° C i (=
4 25° 7 20° C ~ & i
5 20° /15° C & %
6 20°,/15° C N ¥ B

G5 BE5X) s BEREEES KK -2 2BBRERRZE T hE
W R S R EER T+ AT SR R

— BFE(weight of 100 shoots)

Wl ch A I » BRI — 0 T 2453 ( two and a bud ) 100 1853 FUREHEE
o

=~ 58 (No. of plucking shoot)
RELBWHAESRERE2 R -
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=~ xHFESKEFIKE(water content and potential of tea
shoot)
B 10 {8 —0> S A SRR EL A T 4% 0 AF 80°C Tt 48 /NS B H I E » KEAY
Sk FENMWESCOR HR-33T Dew Point Microvoltmeter {2 5K % (

jeaf water potential ) o

05— _fBRRE(length of 1st and 2nd internode)
RERRIKE » DUASLEER SR BT E - EMNEGMEE o
A~ F&Kl(length of shoot)
BASEEEEG AT RN L0 8RS SRR K AEEREY o

I REEEE(area of leaf/shoot)

ZAFAEHE SERARAESER RSN ETHIEERAES — S5 LEARSA
W o
5 EEER (growth model)a347

B vARER » UTFIHR AT
(i B AR AR 5 K L
Y=a-+bx
D) XAEEE FHERX ( quadratic regression equation ) :
Y=a-+bx+cx?
- &R eH S ( quadratic exponential growth curve ) !
Y = ea +bx+ ¢ x2
SEEM SRR A
(k& HBEI% ( chi — square test/\)
xi— y (Yo YEF
i=1 Yi
FReh s YAKEE nSEMES HX° <X (o BHEZAE) AKRE
e B RO ESS K AR o
(M 975 ( Predicted Mean Sq/l.\l\are, PMS )
pMs= y 1T Y )’
1=1 n

_ti\i?’ BHEE  n SHHEE - PMS RAE - BHUERTEHERME
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R

— B2 BEI(NO. of piucking shoot)
F1 KD~ BEEE MG AR & B RS R

VARIATION DF SS MS F-VALUE
TREATMENT 5) 1184.9444 236. 9889 25.323152
BLOCK il 290.1111 26.3737 2.818133
ERROR 55 o14.7222 9,3586 (.000000
TOTAL 71 1989.7778

COEFFICIENT OF VARIATION=8.3911%

TREATMENT MEAN ( NO.of branch ) DIFFERENCE
30 ,725° C IRRIGATION 40.7500
25, 20° C IRRIGATION 40,3333 0.4167
25 ,720° C UN-IRRIGATION 38.8333 1.9167 1.5000
20 ~15° C IRRIGATION 34.8333 5,9167A 5.5000A 4,0000A

20 15° C UN-IRRIGATION 34,8333 5.9167A 5.5000A 4 ,0000A 0.0000
30 ,25° C UN-IRRIGATION 29.0833 11.6667A 11.2500A 9.7500A 5.7500A 5.7500A

A :1Y%significant differeace
B : 5% significant difference

FERKEZ S E/RAERS BB R EFERENE 3 K52 BE » ELASR
B Db - PR S R R R RN B R I o A58 2R 8 B 1 Bz PL g i R 3 I
Hasgaz 1 5 BT 25°C L E& » VEE 16 0 HE B 15 B 2 E SRR M B W BB FIRA
R NE GRS AR A — N TERT KB A AR e B NG
R4 » (HEFTF 20 K% » 7% 3F b & Kig 18 - ERFEHHEEA A HIKIERME RS D
% ( banjhi leaf ) : FHAEEIRFY » ASFEMAEN - M RBEHEE - BEHBEEEES
FE4EHIBAKE o Portsmonth 25 7 35HAZS SRR EE ( banjhi production ) e
BAH AECFUEANEENEBERESEZEMAM =09 ( p<0.01) » BERRAR
B EETKEEDR  SHEFHEETEE MO EHREREENIREZ
R o

RERBRE  EFUERBEEBCHU L BEZXEIOAZREESFEEF B




r___f

HRE R 0 WA A AR o

— ~ 8xF&E(weight of 100 shoots)
£2 KAHREBERMHEGTYEHEERE

VARIATION DF SS MS F-VALUE
TREATMENT 5 3523. 6052 704 7210 114 559013
BLOCK 11 212.7389 19.3399 3.143883
ERROR 55 338.3379 6.1516 0. 000000
TOTAL 71 4074 .6820

COEFFICIENT OF VARIATION =3.7556 %

TREATMENT MEAN(g) DIFFERENCE

30 / 25°C IRRIGATION 724208

25 20°C IRRIGATION 703333 208758

25 ~ 20°C UN-IRRIGATION 681833 42375A 21500B

20 ~ 15°C IRRIGATION 674250 49958A 29083A (.7583

20 / 15°C UN-IRRIGATION 669167 55042A 34167A 12667 05083

30 ~ 25°C UN-IRRIGATION 50,9667 214542A 19.3667A 172167 A 16.4583A 15.9500

RFRASETORESFHE - HEEM/BEAZ KN BET - 5 EREEZ
s B TEBRERE > MAEAEREBEZ - B ( 30 /25°C)EBMEHEE » aFER
EE72.4g (£2) EEEMIEREKE  HIERREOERM &R #HAH
ERFEERE  HHURGERTAH KEHFERRE > REEA HRMEEE
FE RS o IR L EREFMAEB R AZEMEHD K difE 6
HEE ARG RN HEERY GERFHRNE o PREEE - NnEERS

HWEFEEEER /-
ARG wE s SHE HBEERE3.75 % » BEBREB h&RDE » RAFREFY
B EFHYIEEE o

=&\ “FE(length of 1st and 2nd internode)



*£3 AoRBEURSFE-HMAREREEERSE

VARIATION DF SS MS F-VALUE
TREATMENT 5 6.5122 1.3024 84 .292620
BLOCK 11 0.2694 0.0245 1.584923
ERROR 55 0.8498 0.0155 0.000000
TOTAL 71 7.6314

COEFFICIENT OF VARIATION=8.9903 %

" TREATMENT MEAN (cn)  DIFFERENCE
30 /25°C IRRIGATION 17883
25,,20°C IRRIGATION 17792 00092
20 /15°C IRRIGATION 13167 04717A 04625A
20 /15°C UN-IRRIGATION 12908 04975A 04883A 0.0258
25 #20°C UN-IRRIGATION 10750 07133A 0.7042A 02417A 02158A
30 /25°C UN-IRRIGATION 10458 07425A 0.7333A 02708A 02450A 00292

4 KOREBEYEAFE_HMEEEFETHRE

VARIATION DF SS MS F-VALUE
TREATMENT 5 12.7990 2.5598 59 .404935
BLOCK 11 0.2976 0.0271 0.627860
ERROR 55 2.3700 0.0431 0.000000
TOTAL 71 15.4666

COEFFICIENT OF VARIATION= 10.0870 %

TREATMENT MEAN( ¢m ) DIFFERENCE
25 /20°C IRRIGATION 25950
30 725°C IRRIGATION 25700 00250
2 15°C IRRIGATION 20592 05358A 051084
20 /15°C UN-IRRIGATION 20217 05733A 05483A (.0375
30 ~25°C UN-IRRIGATION 15633 10317 A 1.0067A 0.4958A 0,4583A
95 /20°C UN-IRRIGATION 15383 1,0567A 10317A 0.5208A 0.4833A 0.0250




S ETERENGHZHR FEHETASREELOAERLFEEHL EEYZ
AR EE - (RIRTEIE AR FoRZE ( flush leaf ) ZMZFTE T —HFEif K3
o BEETE 3 ~ 4 2B AHREESK  EHREBEEHE—  THHARENECER
B JEH GIRIEARGEAER Y KRG RESHREWEMEM - & BRUP
EREEHXEES  FREAR2 mmEHY » A FERRARMNERE > HEHR
KEBE XA EBIERE  ARGEREHERR TR THKER  HB—Z
SRS AT o R AR e R R B R LSRNV R B R R Rk L - B
BEAAEZ EER  FLUERBIA RS ERRELAT LEE -

00~ EE#E(area of leaf)
=5 AORBEREBEAFETREREEENRE

VARIATION DF 5SS MS F-VALUE
TREATMENT 5) 10323 .3727 2064 .6745 80,.175683
BLOCK 74 69755.7607 942 .6454 36.604917
ERROR 370 9528.1955 25.7519 0.000000
TOTAL 449 89607 ,3289

COEFFICIENT OF VARIATION=21.5419 %

TREATMENT MEAN( ¢m ) DIFFERENCE

30 /25°C IRRIGATION 31.7597

25 720°C IRRIGATION 284587 33011A

25 /20°C UN-IRRIGATION 215520 102077A 6.9067A

20 /15°C IRRIGATION 207459 110139A 7.7128A 0.8061

20 /15°C UN-IRRIGATION 195896 121701A 88691A 19624B 11563

30 ~25°C UN-IRRIGATION 192360 125237A 92227A 23160A 15099 0.3536

AUEBOLH - REEREBEY N REETERAZAL RERHUEEER
Bk RS AEAEM LR A AR RER T 2 LEREE  ERR
FERABRTASTREE LAY HASEAR[/XEEPRAL s BEMILTR
W EEREOLHREEREYS K - BEEE N REGRRS » EEWNERIGNEE
s FRS SRR B B A R o AR B M EE A BEAR - AL—ORAN - &




BERSREEGEWIERT - AY4EEFERE BEX  ATEOERSEH+x
A% ;3 Mamedov ( 1970)¢® % Toyao ( 1965 ) ® B IE A/ » 3 80 o & 2 IEFRE
BB AREBEANERREEGEZENEAR MEXFTERRE  REES

ﬁﬁz ;ﬁ%%%%ﬂ]fj\ 3

WENBRRBERE » R o

B~ EFSKEFKBRb(water content and potential of
shoot)

#F6 AKHORBEEBHRGEKEERBEHRNRE

VARIATION DF SS MS F-VALUE
TREATMENT 5 1334.7978 266, 9596 71.822218
BLOCK 11 234.4011 21.3092 5.732979
ERROR 55 204 ,4322 3.7169 (.000000
TOTAL 71 1773.6311

COEFFICIENT OF VARIATION= 2.5205 %

TREATMENT MEAN( %) DIFFERENCE
30,/25°C IRRIGATION  79.7083
25 /20°C IRRIGATION 793750 03333
20,/15°C IRRIGATION 790833 06250 02917
20 /15°C UN-IRRIGATION 770333 26750A 23417A 205008
25 /20°C UN-IRRIGATION 764917 32167A 28833A 25917A 0.5417
30 725°C UN-IRRIGATION 672417 124667A 12.1333A 118417A 9.7917A 9.2500A




-

mr—

£7 KHORBEEHARAFER KSEZRREENSRE

VARIATION DF 5SS MS F-VALUE
TREATMENT ) 8810.9838 1762 .1968 212.354504
BLOCK 49 1551.1674 31.6565 3.814781
ERROR 245 2033.1012 8.2984 0.000000
TOTAL 299 12395.2524

COEFFICIENT OF VARIATION = 21,9492 %

TREATMENT MEAN( -bars) DIFFERENCE

30,725°C UN-IRRIGATION 20.8700

25 ,/20°C UN-IRRIGATION 189540 19160A

20 715°C UN-IRRIGATION 149120 5.9580A 40420A

30 /25°C IRRIGATION 84080 124620A 105460A 6.5040A

20,715°C IRRIGAT ION 80500 12.8200A 109040A 6.8620A 0,3580

25 ,720°C IRRIGATION 7.5520 13.3180A 114020A 7 .3600A 0.8560 0.4980

REEEe ~ 7 FEHEHEBEFIARBESEES  XHEEKEE 9 B MRS
K4 — 8 bars 7575 o EifHEBOR K AT BR » K OBl W EM D BB R F —
[ %8 | ( withering )BEPEEKOMEKE  BEEERR  FELRHERER
2R @ o
HBRRNERERL » GKERE67.24 % » FREFHHHERD KBER — 20 bars,
AREEEE - M EL G - NTEEN . BERRERENHS

W FR(length of shoot)
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£8 ORI R R RBEEE R R
VARTATION DF SS MS F-VALUE
TREATMENT 5 439.6589 87.9318 64 . 883582
BLOCK 74 3011, 3445 40,6938 30.027399
ERROR 370 501.4328 1.3552 0.,000000
TOTAL 449 3952.,4362

COEFFICIENT OF VARIATION=19.9271 %

TREATMENT

MEAN (cm ) DIFFERENCE

30 ,,25°C IRRIGATION 77720

25,°20°C IRRIGATION 62627 15093A

20,715°C UN-IRRIGATION 55627 22093A 0.7000A

20 ,15°C IRRIGATION 55533 22187A 0.7093A 0.0093
25 ,20°C UN-IRRIGATION 52747 24973A 09880A 0.2880 0,2787

30 /25°C UN-IRRIGATION 46267 31453A 16360A 0.9360A 0.9267A 0,6480A

KEKHLRBH D BELE B3~ HRKEIF WEF 2355 HillsF ~ BOX
R A BT A SR I AT A R REERE NGRS R BEE  FHR
R THRER AR - BRI RAF SR BN« —§M S - RERNEES Bl
S FIMVNESEE S A ERS (IEAERS ER FH - fIAE R Assam
Kyang ~ Jaipuri % o RS AR SHEREEE TR EFRWR  £7
WRIL RS HERN AN HE  KRRE AHRERR S FREFGTEE
WA B R R R R KT AR - BB N EE o Bk R A
REWAER > UHERERKSEEARN - s WRRATREGIFRIGAE  HE B

BRI o

t - FREREN (growth model of shoot length)



#£9 BEREBEEATRERBEAZBEGERNBO =
(130 25°C &% g #8
MODEL 1 Y= 1.760 + 0.358X
MODEL 2 Y= 0.909 + 0.659X + ( —0.019 )X?
MODEL 3 Y = exp(0.322 + 0.230X + (— 0,009 )X?)

MODEL SSR SSE  SST F-VALUE DF, DF, R Rz

1 179.788 45.059 224.847 291.275 1 73 0.894 0,800
2 187.057 37.789 224.847 178.201 2 72 0.912 0,832
3 13.219 1.753 14.972 271.509 2 72 0.940 0,833

PREDICTED MEAN SQUARE

MODEL  ( PMS) DF CHI SQUARE  MSE
1 0.600785 74 9.623 0.509
2 0.503856 74 7.720 0.511
3 0.536884 74 8.289 0.544
Y I & X D REEHK
(2) 30  25°C Ry R 1
MODEL 1 Y= —0.199 + 0.996X
MODEL 2 Y= 0.927 +0.599X +  0.025X 2
MODEL 3  Y=exp(0.361 + 0.252X + ( — 0.006 )X ?)
MODEL  SSR SSE  SST F-VALUE DF; DF; R R?

1 1390.018 42.733 1432.751 2374,523 1 73 0.985 0.970
2 1402.747 30.004 1432.751 1683.044 2 72 0.989 0.979
3 32.798 0.610 33.408 1936,i144 2 72 0.991 0.982

PREDICTED MEAN SQUARE

MODEL  (PMS) DF CHI SQUARE MSE
1 0.569778 74 12.235 0.577
2 0.400060 74 4.080 0.405
3 0.316679 74 | 3.253 0.321
Y HR
X : REHHH



(3)25 / 20°C VE im 3

MODEL1 Y= 0.765 + 0.687X
MODEL 2 Y=  0.931 + 0.628X+ 0.004X 2
MODEL 3  Y=exp(0.222 + 0.274X+ (—0.009 )X?

MODEL  SSR SSE SST  F-VALUE DF, DF: R R?
1 661.169 10.867 681.035 2429.471 1 73  0.985 0,971
9 661.447 19.588 681.035 1215.620 2 72  0.986 0,971
3 26.106  1.390 27.496 675.917 2 72  0.974 0.949

PREDICTED MEAN SQUARE
MODEL  (PMS) DF CHI SQUARE  MSE

1 0.264888 74 3.632 0.268
2 0.261177 74 3.643 0.265
3 0.389191 74 5.250 0.394

Y: FR

X: BEEHH

(4)25 / 20°C AyEmE 2

MODEL1 Y= 1.18440.511X
MODEL 2 Y= 0.419+0.781X + ( — 0,017 )X?
MODEL 3 Y:exp(o,111+ﬂ.286x+(—~0.010)X2)

MODEL  SSR SSE SST F-VALUE DF, DF. R R?
1 366,081 25.381 301.462 1052.897 1 73 0.967 0.935
2 371.953  19.509 391.462 686.368 2 72 0.975 0.950
3 22.008  1.075 23.083 737.087 2 72 0.976 0.953

PREDICTED MEAN SQUARE
MODEL (PMS) DF CHI SQUARE  MSE
1 0.338417 74 5.129 0.343
2 0.260119 74 4.010 0.264
3 0.277612 74 1.300 0.281
Y HER X BEEHK




(5)20  15°C {E1E i

MODEL 1 Y= 1.635 + 0.491X
MODEL 2 Y= 0.506 + 0.889X + (—0.025)X 2
MODEL 3 Y =exp(0.171 + 0.302X + (—0.012)X2)

MODEL SSR SSE SST F-VALUE DF, DF, R R2

1 337.513 29.422 366 935 837.415 1 73 0,959 0,920
2 350.289 16.647 366.935  757.526 2 72 0.977 0.955
3 20.214 1.218 21.432 597.239 2 72 0,971 0.943

PREDICTED MEAN SQUARE

MODEL (PMS) DF CHI SQUARE MSE
1 0.392294 74 6.690 (0.398
2 0.221957 74 3.178 0.225
3 0.405619 74 5,571 0.411
Y : &
X BEEZHY

(6)20  15°C NE R H

MODEL 1 Y= 1.310 + 0.530X
MODEL 2 Y = 0.372 + 0,862X + ( — 0,021 )X ?
MODEL 3 Y=exp(0.081 4+ 0,311X+ ( —0.012)X %)
MODEL  SSR SSE SST F-VALUE DF, DF, R RZ

1 393.8%6 21.850 415,747 1315.967 1 73 0.973 0.947
2 402.730 13.016 415.747 1113.844 2 72 0.984 0.969
3 23.151 1.096 24.247 760,480 2 72 0.977 0,955

PREDICTED MEAN SQUARE

MODEL  (PMS) DF CHI SQUARE MSE
1 - 0.291339 74 4.885 0.295
2 0.173553 74 2.619 0.176
3 0.336034 74 4.511 0.341
YR
X REgHH



Length of shoot( cm ) Length of shoot { cm )

Length of shoot ( cm )

e 1

R%=0.97

PMS = 0,5697

Y=-0.199 + 0.9967

L] T T T T T T T T 1 T

R*=0,99

PMS =0.4001

.0 oo

T T T T L1 T L1 T L] L T

16
1 .
14 c R%= 0.991 ]
a =]
. PMS = 0.3167 g
12 + o
(=]
10 - g o
8 > @
n (=]
6 - a =} o
i o g
4_ 5 [=] O
. Y =expC0.36+0.257~0.006T2)
2 ¢
{ 3 5 7 9 11 13 15 17 19 21 23 25 27 29

Day after treatment ( day)

30,725°C » i )

SRARESX (@41
A1 B&EX2: C#EKX3
(_]Observed value —Fitted value
Growth mode! of length of shoot (Treatment 1:30/25C irrigation)
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Fig.2
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Day after treatment (day)
FELEESN (EHZ {30 / 25°CNER )
A:#x1.B:#EX2, CIHEA3
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Growth model of length of shoot{(Treatment 2:30,725C , unirrigation)
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Fig.3

-
[}
J

e ——

R*=0.985
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PMS =0.2649

Length of shoot ( cm )

V' =0.765+0.6877

H
1 - T T T T i ] T T i T T

7 /%*=0.986

FPMS =0.2611

Length of shoot ( c¢m D
-3
1

il
3 —_
/E/E/E Y=0.931+.o.6287'+ 0.00377T2

1 -é T T T T T T T T 1 T 1 L] T

13
7 R*=0.974

AT ¢

. PMS=0.3892

g ]
- 9+

- N

S 7

=

7] -

S 5-

ﬁ —

%ﬂ 31 8 ¥ = exp(0.22+40.2747-0.008972 >
SN

1 T T T T T T T T T T T ! '

1357911131517192123252729

Day after treatment ( day )
FRAERELX (EH#3 1 25/ 20°C, )
AIBK1 B #X2:C:HERX3
[JObserved value — Fitted value
Growth model of length of shoot (Treatment 3:23720C , irrigation)
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Length of shoot ( cm ) Length of shoot ( ¢m )

Length of shoot ( c¢m )
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Fig 4

g — ——— o —————— e e

R A R%=0.967

FMS =0.3384
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1 ‘E T T T T T ¥ ¥ T T T T T T

g JE— -

i 8 R? =0,975 a

PMS =0.2601

kal T Ll T T LI L T T T T T T T

1
9 - — s -
B c R*=0,976

PMS =0.2776

¥ =exp(0.111+0.286 7-0.0104 T2)

T L) T T T T T T T T L]

7 9 M 1B 1B 17T 19 21 23 25 27 28

Day after treatment ( day )
FEEEBS (B4 ;25 /20°C, g )
A1 B #KL2, C:#KL3
[ JObserved value — Fitted value
Growth model of length of shoot( treatment 4:25/20C , unirrigation)
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Day after treatment ( day )
BS5 ZRERBERX (EES @ 2015°C %)
AI#ERLT B L2 C L3
[ JObserved value — Fitted value
Fig.5 Growth model of length of shoot( treatment 5:2015C : irrigation)
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THE EFFECT OF TEMPERATURE AND MOISTURE ON THE GROWTH
AND CHARACTER OF TEA SHOOT

K. R. Chen, S5 B. Hsieh and W. F. Tsai
Graduate Institude of Agronomy

National Taiwan University

ABSTRACT

Three-year old tea bushes grown in 1/20 m? wagner pot under the day/night temperature of 30/
25°C (high), 25/20°C (medium) and 20/15°C (low) in phytotron, respectively. One set of the pots
was irrigated once two days; the other was un-irrigated., The treatments were lasted for 40 days and
investigation was made in two-day intervals. The growth of tea shoot varied with different treatments.
Under high temperature-unirrigated treatment, shoot water potential decreased significantly. Weight
of 100 shoots and length of internode were also decreased. The leaves tumed yellowish green and
higher percentage of banjhi leaves occurred. Under low temperature, hower, the effect of irrigation
on shoot growth was not significant.

Three growth equations were analyzed and compared for the growth of tea shoot. Under high
temperature, tea growth well fitted the quadratic expontial growth equation for both irrigated and
un-irrigated treatments. Under medium temperature, quadratic expontial growth equation and simple
linear regression equation were suitable for un-irrigated and irrigated treatment, respectively. Under
low temperature, quadratic regression equation was suitable for both irrigated and un-irrigated treat-

ments.
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