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The Effects of Soil Water Content on Photosynthesis
in Leaves of Kmeria septentrionalis Seedlings

CAI Xi-an  SUN Gu-chou ZHAO Ping® ZENG Xiao-ping
(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Net photosynthetic rate (Pn), stomatal conductance (Gs), intrinsic water use efficiency (WUE) and
chiorophyll content were measured in the leaves of Kmeria septentrionalis seedlings grown in pots with
various soil water contents during July 15-19 and October 20-25, 2001. Decrease of soil water content in summer
and autumn reduced the leaf dry weight per unit area and chlorophyll content in the seedlings. In July, highest
photosynthetic rate was found at 9:00 pm in sunny day. The Pn of seedlings in treatments with soil water content at
high (WH), mediam (WM), and low (WL) levels were 4.41+1.10 1 mol m'%?, 4.28+1.23 4 mol m%™ and 1.89+
0.94 u mol m%", respectively. WH, WM and WL represent the soil water contents are 60%—65%, 45%~-50% and
35%-40% of the field water holding capacity, respectively. Low Pn occurred in plants grown under soil water
treatments of WL. A pattern with double peaks in daily photosynthetic course was observed in leaves of the
seedlings under soil with all the three treatments. Gs and intrinsic WUE daily courses also showed similar pattern.
In October, daily high Pn appeared at 12:00 in plants in WH group and those in WM and WL groups were found at
9:00. A pattern with single peak in daily photosynthetic course was observed in 3 groups. Average values of Pn, Gs
and intrinsic WUE were higher in autumn than those in summer in all the three groups. However, the Pn, Gs and
intrinsic WUE were all low in soils with low water content, whatever in summer or autumn. The results suggest

that the control of soil water content may help to promote the growth of K. septentrionalis and increase the
effectiveness of ex situ conservation.
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Table 1 The effects of soil water content on leaf dry weight and chlorophyll content in K. septentrionalis seedlings

i i) KA B EHRTE S B (mg g'FW)
Month Water treatment Leaf dry weight (g m? Chlorophyll content

EZ37H hly WH 82.512.1 4.6310.23

(-1149) WM 81.5+3.3 4.18+0.42

WL 72416 3.58+0.63

#Z 10 H October WH 86.413.0 4.5610.15

(104-1104d) WM 84.6+1.4 4.2210.46
WL 83.0%4.1

3.14+£039°

WH. WM, WL 45| #= 38 57K 2 0 H E 5K R 60%-65%.45%—S0% 1 35%—40%., WH, WM,
WL represent that the soil water content are 60%—65%, 45%—50% and 35%—40% of the field water holding

capacity, respectively. * 3 | 3 3= R (P<0.05, n=3), * Treatments from each other are significantly different at
P<0.05,n=3.
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Fig. 1 Diumnal courses of photosynthetically active radiation (A),
air temperature (B) and relative humidity (C) on July 15-19
and October 20-25, 2001
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Table 2 Daily average values of net photosynthetic rate (Pn), stomatal conductance (Gs),
and intrinsic water use efficiency (WUE) in K. septentrionalis seedlings

K hbEE G EE Pn SA5HE Gs VEAEK 2 F Rl 2
Treatment (1 mol m%s") (mol m%s7) Intrinsic WUE (1 mol mol™)
H 2 Summer WH 1.94+0.09 0.039:+0.008 0.48+0.03
(7-11d) WM 1.87+0.11 0.042+0.004 0.39+0.03
WL 0.6710.10° 0.009+0.001° 0.22+0.01°
#Z Autumn WH 8.55+0.11° 0.082+0.004 1.0710.08
(104-110 d) WM 6.6710.11 0.067+0.005 0.98+0.05
WL 6.351+0.10 0.080+£0.010 0.87+0.05

WHWM.WL % | ¥R ZREZE7 B 15-19 HAKZ 10 B 20-25 APy, * hEEER
(P<0.05, n=5), For WH, WM, WL see table 1. Data are average values of July 15-19 and October 20—
25, 2001. * Treatments from each other are significantly different at P<0.05, n=5.
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Fig. 2 Diurnal courses of net photosynthetic rate (Pn) in leaves
of K. septentrionalis seedlings grown under condition
of various soil water contents

For WH, WM, WL see Table 1.
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Fig. 3 Diumal courses of stomatal conductance (Gs) in leaves of K.
septentrionalis seedlings grown under condition of various
soil water contents
For WH, WM, WL see Tablie 1.

BIBARE. WL ArEek Gs BIK, RURA LK
THERMBHEARESAIE.

#*Z 10 A 20-25 H -4 7:00, WH. WM Hl
WL 20 Gs 4y 515 0.12.0.12 1 0.096 mol m7s™, 7F
10:00 LART & 411 Gs BB . WEERTRE
. 7£ 16:00 5 HBLRIE. FKFRMEARZH ) Gs /Y
HEWBSEARTEZ, RO FHERRTESE
2),

ME 2.3 T, EKZERN Gs TUHFBAH
=57 BE G 5P MW RIES, HKES
Pn FBRWBHAR, FURHERKFEARMBE R
EmERARZADLAEA. BFEEWEYLAE
AR ET S ASIERMNIESAE R, LILR
REBRSASEGIHHEREM T CO, AR
R EEIRE D R AR CO. 3R, TR mIEA1F
H; ESARREEAAFRAZAERIENR
il (B R EZREIHEE, MR THEDR RN
WHIHTE R RERRY, RERHKRZME
ERTREE R R 3 Gs (IR, KXt Po UM E
BEMEER, TKZEGs WAREWMASFERNE
BERE. XEHFE— S

2.4 ik 23R EEEKS R AR RO
K R 3 23 (WUEY R YIiH #E 8 K 73 B AE



http://www.cqvip.com

®=3IM

B ws: LK T BMEAR ZGEOL SRR 211

PRI EAL R &, 6 BB T A A e R ALK A
MR R RCE, EA R S BB EA R EY
it R e EEEP) 5K FE (G ELE, FR A
EPEK 5> Fl F 2% (Intrinsic WUE)'™'9, ¢ je Bty
BRI FEAENNFCEHENEZWE. WE 4A
AT, 7 A 15-19 H 14 9:00, WH 48 i1y 3 R = 1
Intrinsic WUE £ 5, #4425 0.08 1 mol mol!, WM 4
7E 9:00, WL AA7E 11:00 H % & ) Intrinsic WUE, 4
B4 0.045 %1 0.055 u mol mol!, 7F 12:00-14:00 13
HEEE. AT, BT AfrPr et R2mn (K
1 Gs Pl REE M Po, il BB 7 HILBRAE.
T4 3 A #] Inwrinsic WUE #R KB 56 B 5 T BT
. MHFEHERE, K FRLHE Intrinsic
WUE 4 B#{i.

7610 H20-25 H (K& 4B), 3 AMjatEAR=2M
Intrinsic WUE ZZ L ML, A R A HE E R
(P>0.05), |4~ Intrinsic WUE # 5, 244~ 12:00 =i
14:00 I B B fH, BEEIRIE . 5 RRY, K, 1%
TK 4> Wi AR Intrinsic WUE fEma /0 . B =K
XA MR ERE Pn Gs BN EEMK. 7
R4r# Po f1 Gs HAEWE K, BAELBREM, H
Intrinsic WUE #3354k 8k, 10 10 H 4y Pn §1 Gs H
iR E 7 AR, TH 10 A4y Pn
Gs R EBHEAR, SHEFHNKFEUAF.
Rt M T O G R R B R 22 H AR AL e

0.12
=010

€ 0.08

E0.0G

[ 108 October

7:00 9‘.60 .11R l 13.:00l 1;00 l 17:00
f1iE Local time
B 4 AR A R T B A S i K 2 F) R R B AL

Fig. 4 Diurnal courses of intrinsic water use efficiency (WUE) in

leaves of K. septentrionalis seedlings grown under
condition of various soil water contents
For WH, WM, WL see Table 1.
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