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Abstract: The effects of water supply on seed germination, seedling morphology, and biomass allocation of
Quercus franchetii were studied. The results showed that water supply affected significantly the seed germination
of Q. franchetii. With increment of water supply, the germination rate, germination index, germination time, and
germination duration of seeds increased, but germination time lag and coefficient of germination rate decreased. All
of seedlings could survive under water supply of 4 —12 mm per times. However, the accruements of seedling
growth and biomass accumulation rate of Q. franchetii reduced with decreasing water supply. Meantime, water
supply level had significant effects on biomass allocation of seedlings. The ratio of root-to-shoot of seedlings
declined substantially with increment of water supply. Under low water supply, seedlings could transport
photosynthates from leaves to belowground for increasing root-to-shoot ratio.

Key words: Dry-hot valley; Quercus franchetii; Water supply; Seed germination; Seedling growth

I EHHEA: 2010-07-27 S HM: 2010-11-01

E&TE : HERHE LRI H (2011 BAD04; 2006BAD03 A03)¥x 1)

FEF & A XU 98 (1977 ~ ), 95, WHALIRI TT N, WL R 58 A, 32 8 D= A 3 G 555 DXRE B W 5 07 A 4 (R B 5 R 45 ) T 18 F 5
email: Ifyan701 @163.com

* SHEIME# Corresponding author, email: caflikun@163.com



106 T B ) 2 4

H19%

T 1 4 RN &1y 1 0 00 A= K B BOR AR ) AT
RIOCHETY , 32 3 Z R IR R, 4ot IR IR LK
AR B S R E R MR T &
Ay B A A ROIR D e B S Bk R 5E R 19 A2 AR AR
O, LA B AE YR IR B3E W RE T o KA RAR AR B
BRI T, AR A ) AR A 2 i Rl )
JiE, KA R A 4 AR R B RS S h
KEPF T THIMBHX, BTN EMZEL R
[ 1) R 22 S BT BEAR O, /K 1 2274 1k 40 Fie
AV, w8 K Y B 2= T BRI 2R A T
BN YK AT RRE . Hik, K2
S 122 b DA ) o~ Wi R RN 40 A K ) e R BR
PR, T O B R RE S 8 S IR AR RN o

TCHET RN A XA T VLl b T i, J8 T
AT REAEERRX, BT %SRRI EEY
AR T, RRFEREZ B T H R, HE SR
(Quercus franchetii Skan) A5t }-F}(Fagaceae) ik & H
IR, mAIA 15 m, P THRE = U, EAEK
TR 800 ~2600 m AL, BT HIT 4 X
AR A M AR ARR LAY, o TR X E R
W Z—o HEEMR A R P EZEW BT Z
—, HA T L R A KOG R B R IR 11
BB HET, A RCHEEARF T R L R e K
XK 43 F o o REAE , LA S 4 R AR e R i A
Yoo B b o ARBESE LLITHET HO48 R
SRAE R P HEEARFR T AR, SR LN T4 il i K B
(7 AT RN 8 R NSl R AR KBS OT 1R
PR & R4 R A R K A3 SR Y
M o 022 57 , LA T il 2 MR R b 1 LBl R AE K
JAE e sy BRI , S TR A XA T & A
HATAERMR S A R BRAR MR IR F1 2%

1 WHFE e

AR H AR A B MO R TR R AE S R
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Fig. 1 Effect of water supply on seed germination rate of Quercus franchetii
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Fig. 2 Effect of water supply on parameters of germination characters of Quercus franchetii
AN PR 25 57 .35 (P <0.05), Different letters above bars present significant difference at 0.05 level.
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HETE MR T ) ST 28 1 A R 1) A RR SR 9 & B[]
FEAN At /K 5t R) 25 5 B o SF- 3491 % B[R] e it 7K
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ZE5¢ MK & 70 2 AR 70 2 B 25 55 B 35 Wi R
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Ko
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Kt KESWARRZESR, K & in
IR, Jr 20t R, RRKE
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HBE (P <0.05)3Hk B3 (P <0.01)2 5, M HEAR A
WREO A B ZEF(P>0.05), AW, 3% filjiti K &
AT LA e A MR B R AE K R L E
RS B K R R B4 (B X AR
BB AR S BN o [RIE, BE A it 7K 22 (8 38

1 P B I T ARURN LL i T AR B 38 i, Ty 22 43 B F0
LSD ZH /a5 SRR, A At /K & T HE R4
B B I T FRURN LE i T AR AR AE B 3 = (P <
0.05).

3.3 FEMKENEMEN BTN

W5 it 7K 1 38 0, A % BR 4 T =R AR L
A b B4 DL kA T A R R R B Y
WINER 3.4). 20l LSD £ R4 R %
B, ARl K & Z B AR Y R R B B (P <
0.05)8itk 3 (P <0.01) 5, AL B AL Y & %
Fite K B S S . R e E R B TR
43 50T A R I A BOARRAE , SRR T R A X B
SALMTEN RE S . INFE 3 AT LA W, RS
FAIAR R EY it 7K 248 i B sk 2L, Jr 2540 BT A LSD
LZE AR, AN [R) it 7K B ) 25 5 4R B 3 (P <
0.01), Ui B4 % R 2l 1 76 32 B /K 4y g i, S 7
TR Z K FE TR, > T b B
S TPREFR R, HE 2 IR R R b, X
HSHemymors s 1 -5,

F1 FREMEKENEERLYDEERKBIN
Table 1 Effect of water supply on seedling growth of Q. franchetii

JitiZK i Water supply (mm)

4

6 8 12

KR Height (cm)
J£4% Basal diameter (mm)

FHE K Main root length of (cm)

B %L Respouting number
I} F %4 Leaf number

BRI F K The biggest leaf length (mm)
AR B Total leaf area (mm?)
FeH- A Specific leaf area (m? kg™)

17 £4.362a
1.545 £0.245a

19.85 £2.316b 21.69 £5.243b
1.562 £0.295a 1.586 +0.300a

8.585 £2.690a 9.04 £2.038a 9.74 £7.331b 10.79 +£3.084c
0 +0a 0 £0a 0.2 £0447a 0.2 +0447a
52 +0918a 5.714 £2.497b 7.1 £2.846¢ 104 +3.577d
274 £9.569a 27471 +7439a 31.32 £6.482b 33.28 +7.868¢
791.8 £758.5a 1113.6 £404.2b 1887.6 +618.8¢c 3688.9 +1454.9d
7.68 £1.14a 9.28 £1.94b 11.44 £3.18¢ 12.59 +1.68d

28.04 £9.899¢
1.628 +0.215b

[RIA 750 S5 AN R Rl R 22 57 8.2 . Data followed different letters within lines present significant difference at 0.05 level.

®2 AEAETHESRDERLSHENERRSTEDN

Table 2 One-way ANOVA analysis on seedling morphological characters in different water supply

58 Varance ZH[H) H 2 ]2 J5 2% HNH AN Ty 2% P
Hi £ af MS i df MS

Bk Height 3 247 467 36 34.868 7.097 *
4% Basal diameter 3 0.055 36 0.07 0.782 NS
FARK: Main root length 3 43.877 36 16.515 2.505 *
BB % Respouting number 3 0.048 36 0.095 0.500 NS
I} %% Leaf number 3 53.958 36 6.374 8.501 *
K K The biggest leaf length 3 100.092 36 58.576 1.709 *
BRI B Total leaf area 3 9185159425 36 713237.325 12.88 *
Fei T X Specific leaf area 3 137 36 4.003 4.173 ok

NS: P>0.05; * : P<0.05; ** : P<0.01.
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Table 3 Effect of water supply on seedling dry biomass allocation of Q. franchetii

JitiZK & Water supply (mm)

Y Biomass (g) .

6 8

12

2 Stem (g) 0.043 £0.015a

#R Root (g) 0.167 £0.028a
HH Leaf (g) 0.103 £0.074a
i 353 Aerial part (g) 0.146 £0.093a

0314 £0.119a
1.143 £0.094a

BT H Total dry weight (g)
HL5E Lt Roots/shoot

0.066 =0.026b
0.174 £0.028a
0.120 £0.061b
0.186 £0.049b
0.360 £0.101b
0.935 £0.102b

0.081 £0.028¢
0.185 £0.038b
0.165 £0.045¢
0.246 £0.075¢
0.431 £0.086¢
0.752 £0.060c

0.119 £0.066d
0.200 £0.050¢
0.293 £0.164d
0413 £0.224d
0.613 £0.272d
0.484 £0.099d

[RIF 885 AN ] 7 hE 3R 25 5+ 3% . Data followed different letters within lines present significant difference at 0.05 level.

F4 FEBAETHESRDEENESTRERNERRFEST

Table 4 One-way ANOVA analysis on seedling dry biomass allocation of Q. franchetii in different water supply

458 Variance UM AR A ANABE ANz B
df MS df MS

257 Stem weight 3 0.006 36 0.001 4.996 %
HiTE Root weight 3 0.005 36 0.001 3.482 *
I H i Leaf weight 3 0.088 36 0.008 10.33 * ¥
Hu F 3873 Aerial part weight 3 0.159 36 0.015 10.6 e
ST Total dry weight 3 0.209 36 0.024 8.723 *
ML L Root/shoot 3 0.084 36 0.008 10.93 o

P>0:05; * < P<0.05;** : P<0.01.
» )
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