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Effect of deficit irrigation on growth and photosynthetic characteristics of four species in Carex
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Abstract: Using pot system with negative-pressure water supply, differences of growth and photosynthetic
characteristics of Carex giraldiana Kiik., C. humilis Leyss., C. lanceolata Boott and C. breviculmis R.
Br. under sufficient irrigation (CK) , moderate and heavy deficit irrigations ( relative water content in soil
65.63% -84.38% , 26.04% — 31.51% and 6.63% —15.44% , respectively) were studied. The results
show that with decreasing of relative water content in soil, growth increment of above- and under-ground
parts, root-shoot ratio, net photosynthetic rate (Pn), transpiration rate (Tr), stomatal conductance
(Gs) and solar energy utilization efficiency ( SUE) all decrease gradually, intercellular CO,
concentration ( Ci) increases gradually, while water utilization efficiency ( WUE) generally appears a
fluctuant change trend. Under moderate deficit irrigation condition, growth increment of above- and
under-ground parts of four species is lower than that of the control, but leaves do not appear wilting and
yellowing, while under heavy deficit irrigation condition, that is significantly lower than that of the control
and some leaves become wilting and yellowing. Generally, root-shoot ratio of four species under deficit
irrigation condition is significantly lower than that of the control. Under moderate deficit irrigation
condition, values of Pn, Tr, Gs and SUE of four species all are lower while Ci value is higher than those

Wi EH: 2012-09-20

BE&TE : JLuhi R 205 H (2008B32)

EZBEN: B¥FHE(1974—) B NS RN T BYBRAFSE 51, WF5E 05 1 o Bl AR B A RIAE BAE 252
D3 f5/E#% E-mail; wujuyingl @263. net



52 1

Wt s, S 5 SRR 4 FiEZ R AL A RO S R ) R 73

of the control with no significant difference generally; and only WUE value of C. breviculmis is higher

while that of other three species is slightly lower than that of the control. Under heavy deficit irrigation
condition, values of Pn, Tr, Gs and SUE of four species all are significantly lower while Ci value is
significantly higher than those of the control; and only WUE value of C. lanceolata is slightly lower while
that of other three species is higher than that of the control. It is suggested that four species tested all
have a certain resistance to deficit irrigation. Effect of deficit irrigation on above-ground part growth of
four species is greater than on their under-ground part. And non stomatal factors are the main causes led

to Pn decreasing.

Key words: deficit irrigation; Carex Linn.; growth index; photosynthetic characteristics; water utilization

efficiency; non stomatal factor
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Table 1 Comparison of growth increment and root-shoot ratio of four
species of Carex Linn. under deficit irrigation condition (X+SD)"

HK#/g  Growth increment

. AR 2 LR HBAY R*Efgﬁtt
reatment Above-ground Under-ground ratio
part part
SEINEEEE C. humilis Leyss.
CK 0.33+0.01a 11.82+3.00a 36.31+8.72a
T1 0.23+0.02b 4.38+1.86b 18.87+3.21b
T2 0.16+0.04c 2.74+0.92b 16.79+4.82b
HERER C. breviculmis R. Br.
CK 0.3720.04a 32.07£2.89a 85.68+8.51a
T1 0.25+0.02b 14.52+5.96b 58.27+9.24b
T2 0.21+0.04b 5.59+1.71¢ 26.82+6.74c
PETEEEE €. lanceolata Boott
CK 0.34+0.05a 17.29+3.21a 50.40+10.20a
T1 0.29+0.03a 6.27+0.92b 21.79+3.62b
T2 0.19+0.02b 3.55+0.85¢ 18.76+4.31b
BIREE C. giraldiana Kiik.
CK 0.7720.32a 14.90+4.55a 19.35+4. 12a
T1 0.51+0.19b 9.60+2. 15a 18.82+1.28a
T2 0.29+0. 08¢ 4.11+0.77b 14.17£2.17b

D 8 R NG R R TR — P AR R AL B ) 2 5 . (P =
0.05) Different small letters in the same column mean the significant
difference among different treatments of same species (P=0.05).

D CK: SO, GUE 4 kPa H LYY 5K & 65.63% ~84.38%
Sufficient irrigation, negative pressure 4 kPa and relative water content
in soil 65.63% —84.38% ; T1: "B G, 71K 8 kPa H. L3
X5 K 1 26. 04% ~ 31. 51% Moderate deficit irrigation, negative
pressure 8 kPa and relative water content in soil 26. 04% -31.51% ;
T2, TR B, UK 12 kPa H AR &K & 6. 63% ~
15.449% Heavy deficit irrigation, negative pressure 12 kPa and relative
water content in soil 6.63% —-15.44% .

2.2 SRERN4IMEEEEYSLEERMERE
R A R

FE T BOE AR E T 4 FhEE R R R T R oA
R (Pn) FIZEHE A (Tr) B AL UL 1, B L3 AH
XK B B RS , 4 PRSI I R P (E AN T (H33%
WA

M1 ATLAE A T BOE M AT, B
BER PER B ORI A 22 Y P (BN T IRAH 22
SRR K, AR P (EN R T X RR
FEHJE 5 BRI AR R 4 FAEYI ) P (H3Y 5K T



52 1 Wt s, S 5 SRR 4 FiEZ R AL A RO S R ) R 75

X HE o iéi% CELIY P {EFRIE O, Pn fHN 2.97  35.53% ;3% Tr (RIS B KB/ 4 R P HEF R

pmol » m™ 7' (X HRIY 27. 73% s PEEF IR BRI ERRY P GREE R BN AT ENER R

Pn {EF&TPEH‘/J\,E Pn {E R % B AY 40. 50% 23 SHERNIMEEEEAYSILSEMRE
HH I 1 IR W] UL 7R B 5 AR T 4 R CO,MRERR I

() Tr BT X REE A B I 22 R0 T {8 5 % R FET R S5 E T 4 AR R R MY R R AL R

BEES, EEETEHEBAMT 4 FOHED R BE(Gs) FHE] CO, MR (Ci) MAEfL ULIKL 2, BE 133
Tr {34 T X Horr ?&’f?rﬂf ﬁB’J Tr [HFEIE XS K ERRRAR, 4 FHAY A Gs (12 B REAR T Ci

R, H Te {4 0. 77 mmol - AU XTI (EB S,
18.0 4.0 1
mCK NTI OT2 mCK NTI OT2
15.0
- v 3.0
%) 0 L2 a
; 12.0 a a a ; ab
= £ a
9.0 b ab a 2.0
g g b b
£ 6o b b b < b ab,
£ & L0
3.0
0.0 0.0
B c D B c D
Fh3  Species fh3k  Species

CK: 7¢ 47 % s 1 [ 4 kPa H A4 HEAH X 5 7K 32 65.63% ~84.38% Sufficient irrigation, negative pressure 4 kPa and relative water content in soil
65.63% —-84.38% ; Tl . EPTE?%M?E{E}E, 11k 8 kPa H A XT3 /K 26. 04% ~31.51% Moderate deficit irrigation, negative pressure 8 kPa and
relative water content in soil 26.04% —-31.51% ; T2, 55 GHEEE, 1% 12 kPa H X /K& 6. 63% ~ 15.44% Heavy deficit irrigation,
negative pressure 12 kPa and relative water content in soil 6.63% -15.44% .

A BEINETL Carex humilis Leyss.; B: TEREERL C. breviculmis R. Br.; C; #5225 C. lanceolata Boott; D BIFZER C. giraldiana Kiik. EHAR[F
B/ NG AR R A —Fh 2R [ Ab #E A 22 5 . % (P = 0. 05) Different small letters mean the significant difference among different treatments of same
species (P=0.05).

1 SHRERZGTIMEREREYMH R SLEEE (Pn) MABEE(Tr) WEX
Fig. 1 Change of net photosynthetic rate (Pn) and transpiration rate ( Tr) in leaf of four species of
Carex Linn. under deficit irrigation condition
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Fh2  Species Fh2K  Species

CK. 7t 4y ¥ W N [ 4 kPa H A4 BEAH X 5 7K 2 65.63% ~84.38% Sufficient irrigation, negative pressure 4 kPa and relative water content in soil
65.63% -84.38% ; T1. H = B, 1)k 8 kPa H H3AHXT /K i 26.04% ~31.51% Moderate deficit irrigation, negative pressure 8 kPa and
relative water content in soil 26.04% —31.51% ; T2. & 5 S, fE 12 kPa H HHEHHXT & /K& 6. 63% ~ 15.44% Heavy deficit irrigation,

negative pressure 12 kPa and relative water content in soil 6.63% -15.44% .

A BBEINETL Carex humilis Leyss.; B: HLREE C. breviculmis R. Br.; C. ${5 12255 C. lanceolata Boott; D BiIGZEEE C. giraldiana Kiik. [&] H AN [A]
1Y/ NE SR e 7R [a] — Fh 2R R Ab B R 25 5% 5. 3% (P = 0. 05) Different small letters mean the significant difference among different treatments of same
species (P=0.05).

B2 SHERZGETIHEEZEEYTFSILSE(Gs)MAE CO,KE(Ci) WEK
Fig. 2 Change of stomatal conductance (Gs) and intercellular CO, concentration ( Ci) in leaf of
four species of Carex Linn. under deficit irrigation condition
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Fh2E  Species

CK. 7t 43 #E W , f [ 4 kPa H 4 3 M X 7% /K 5 65.63% ~84.38% Sufficient irrigation, negative pressure 4 kPa and relative water content in soil
65.63% —84.38% ; T1. "= BLyEEE, 71K 8 kPa H HIEAAXT /K & 26.04% ~31.51% Moderate deficit irrigation, negative pressure 8 kPa and
relative water content in soil 26.04% —31.51% ; T2, B ¥ 5 EFEME, 71K 12 kPa H +3EM X & /K 6. 63% ~ 15.44% Heavy deficit irrigation ,

negative pressure 12 kPa and relative water content in soil 6.63% -15.44% .
A BEINETL Carex humilis Leyss.; B: THEER C. breviculmis R. Br.; C.: {42255 C. lanceolata Boott; D BEIR L C. giraldiana Kiik. RN

/NG TR LR Rl —Fh SN R AL PR [E) 22 57 B % (P =0. 05) Different small letters mean the significant difference among different treatments of same
species (P=0.05).

3 SHRERZGT4MHEEREWKSFANE(WUE) MEEF AR (SUE) TR
Fig. 3 Change of water utilization efficiency (WUE) and solar energy utilization efficiency (SUE) in leaf of
four species of Carex Linn. under deficit irrigation condition
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