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Abstract; Taking Lolium perenne Linn. as the experimental object, dynamic change of photosynthetic
characteristics of leaf under soil drought ( water content 12.6% , 10.5% , 8.4% and 6.3% in soil) was
analyzed after using water retaining agent. The results show that with reducing of water content in soil and
prolonging of stress time, all of net photosynthetic rate (Pn) , stomatal conductance ( Gs) , transpiration
rate (Tr) and light use efficiency (LUE) of L. perenne leaf appear gradually decreasing trend, while
intercellular CO, concentration ( Ci) increases gradually and water use efficiency ( WUE) decreases
gradually with reducing of water content in soil, but Ci and WUE appear different changing trends with
prolonging of stress time. Generally, there are significant differences in all indexes among different
conditions of water content in soil and among different stress times (P <0.05). Compared with all
treatment groups without water retaining agent, after adding mass-ratio 2% water retaining agent, values
of Pn, Gs, WUE and LUE in L. perenne leaf all increase while its Ci and Tr values all decrease, and
their differences reach significant level (P <0.05). It is suggested that rationally applying of water
retaining agent can enhance photosynthetic capable of L. perenne and water retention capacity of soil, and
can improve adaptability of L. perenne to drought environment.
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Table 1  Effect of using water retaining agent (WRA) on net photosynthetic rate (Pn) of Lolium perenne Linn. leaf under drought stress of soil
(X+SD)V

FHES K/ % RRF RS % NG SR E(quiéj{ﬁ/pmol em? 57! Average value of Pn at different stress times
Water content Mass-ratio of
in soil WRA 3d 6d 9d 12.d
6.3 0 0.55+0.03dB 0.20+0.05dB -0.34+0.08dB -0.72+0.03dB
8.4 0 1.50+0. 14¢B 0.75+0.05¢B 0.39+0.00cB -0.45+0.06¢B
10.5 0 4.71+0. 13bB 3.49+0.03bB 1.94+0.01bB 0.59+0.04bB
12.6 0 8.20+0.07aB 6.04+0. 12aB 4.21+0. 18aB 1.59+0.01aB
6.3 2 0.90+0. 11dA 0.60+0. 04dA 0.31+0.01dA -0.45+0. 11dA
8.4 2 3.04+0.01cA 1.79+0. 13cA 0.85+0.06cA 0.14+0.01cA
10.5 2 6.40+0.01bA 4.58+0. 11bA 3.49+0.07bA 1.37+0. 18bA
12.6 2 9.86+0. 13aA 8.20+0.07aA 5.25+0.46aA 3.11+0. 10aA

D [R5 Hp A ) B RS B e R A 58 Kk — B0 A5 R R TRl A 7K 5 b B4 ) 22 57 2 (P<0. 05 ) Different capitals in the same column mean the
significant difference among different treatment groups of water retaining agent under the same water content in soil (P<0.05) ; [R5 H AN [R) 4 /N =7
ﬁi‘%ﬁ?{%7ﬁﬁﬂﬂf¥*ﬂﬂg%ﬂfﬁgﬁ (8] 2% 5% 8. 3% (P<0. 05) Different small letters in the same column mean the significant difference among different

treatment groups with the same treatment of water retaining agent (P<0.05).

®2 EITETEPBEGTERRKAMNSEEREZEMHRFSILSE(Gs) KM (XSD)"
Table 2 Effect of using water retaining agent (WRA) on stomatal conductance ( Gs) of Lolium perenne Linn. leaf under drought stress of soil
(X+SD)"

TG K/ % PRI BT % AR A RE Gs B F4(E/mmol - m™ - s™'  Average value of Gs at different stress times
Water content Mass-ratio of
in soil WRA 3d 6d 9d 12.d
6.3 0 49.59+3.58dB 44.87+2.35dB 33.48+1.12dB 27.13+1.63dB
8.4 0 75.07+2.31cB 52.77+4.40cB 46.36+2.10cB 34.75+2.19¢B
10.5 0 77.53+1.28bcB 64.32+3.25bB 54.21+0.49hbB 45.04+0.66bB
12.6 0 95.87+2.03aB 74.55+0.72aB 68.95+0. 80aB 52.78+0.15aB
.3 2 58.25+0.31dA 50.44+3.04dA 46.41+1.30dA 34.54+3.80dA
8.4 2 84.93+1.35cA 64.72+0.63cA 53.05+1.35cA 47.62+0.57cA
10.5 2 100. 64 +£0. 49bA 84.57+7.09bA 75.14£5.78bA 70.01+£0.48bA
12.6 2 117.73£0.09aA 95.40+2.45aA 82.91+0.49aA 72.67+4.53abA

D E AR E K S F RN TE A KB — AT AR [ 4 7K 75 Acb R ) 25 5 4 2 ( P<0. 05 ) Different capitals in the same column mean the
significant difference among different treatment groups of water retaining agent under the same water content in soil ( P<0.05) ; [F3HAR[E (KNG 5
BTN AR KT A B — 301 45 Ab BZH 8] 2% 57 . 3% (P<0. 05) Different small letters in the same column mean the significant difference among different
treatment groups with the same treatment of water retaining agent ( P<0.05).
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R3 ELETEHMEZGTERRKFNSEERZENFHIE CO,RE (Ci) KRN (XSD)"Y
Table 3 Effect of using water retaining agent ( WRA) on intercellular CO, concentration ( Ci) of Lolium perenne Linn. leaf under drought stress
of soil (X+SD) "

LIS/ % PR B 2 % AN e ] Ci (24 wmol - mol™  Average value of Ci at different stress times
Water content Mass-ratio of
in soil WRA 3d 6d 9d 12.d
6.3 0 431.41+4.63aA 445.51+2.18aA 473.97+16.25abA 530.33+7.44aA
8.4 0 427.80+1.51aA 439.23+1.62bA 484.15+5.50aA 498.72+7.00bA
10.5 0 388.65+4.27bA 355.62+1.07cA 463.72+1.81bA 471.90+9.21cA
12.6 0 364.13+1.64cA 336.48+2.36dA 320.19+1.23cA 303. 14+5. 04dA
6.3 2 408.29+6. 12aB 427.67+5.46aB 443.75+0.25aB 504.25+5.85aB
8.4 2 343.24+4.13cA 426.19+3.62aB 462.90+9. 66¢cA 487.24+7.52¢cA
10.5 2 340.29+3.43bB 315.80+2.09bB 382.88+10.18¢cB 396.05+3.52¢B
12.6 2 341.99+1. 18bB 306.70+2.35cB 296.89+7.55dB 275.81+7.39dB

D[] 51 Hp A ] (1 K5 B e 7m 78 39 3 7 — B0 25 14 A TR K 5 Ak 3 ] 22 57 4 2 (P<0. 05) Different capitals in the same column mean the
significant difference among different treatment groups of water retaining agent under the same water content in soil (P<0.05) ; [F]Z AR B /NG 7
B TR AR KT A P — B 45 A PR 6] 22 57 5.2 (P<0.05) Different small letters in the same column mean the significant difference among different

treatment groups with the same treatment of water retaining agent (P<0.05).
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Table 4 Effect of using water retaining agent (WRA) on transpiration rate (Tr) of Lolium perenne Linn. leaf under drought stress of soil
(X+SD)"

TS KR/ % PR AK T 5 80 % R Ta] e st ) Tr B398/ mmol - m™2 « s7! Average value of Tr at different stress times
Water content Mass-ratio of
in soil WRA 3d 6d 9d 12d
6.3 0 1.25+0.04dA 0.97+0. 06dA 0.86+0.01dA 0.74+0.02dA
8.4 0 1.85+0.05cA 1.48+0. 14cA 1.160. 13cA 1.03£0.01cA
10.5 0 2.24+0.01bA 1.70+0.03bA 1.23+0.06bcA 1.13£0. 13bcA
12.6 0 2.76+0.03aA 2.03+0.03aA 1.54+0.02aA 1.47£0.00aA
6.3 2 1.05+0.00dB 0.92+0.04dA 0.69+0.01dB 0.64+0.05dB
8.4 2 1.58+0. 16¢B 1.25+0.01¢B 0.99+0.07cB 0.88+0.02cA
10.5 2 2.07+0.02bB 1.31+0.01bB 1.17+0.00bA 1.00+0.01bB
12.6 2 2.66+0.00aB 1.96+0.05aB 1.39+0.01aB 1.29+0.02aB

D [ 3 opOAS [] ( K B R R A 3 S K i — B A0 T AR TR/ ) b B A 22 57 B 3 (P<0. 05) Different capitals in the same column mean the
significant difference among different treatment groups of water retaining agent under the same water content in soil ( P<0.05) ; [F]5H AR (/NG =
B} TR AR KT A PR — B 45 A PR 6] 22 57 5. 2% (P<0.05) Different small letters in the same column mean the significant difference among different

treatment groups with the same treatment of water retaining agent ( P<0.05).
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Table 5 Effect of using water retaining agent ( WRA) on water use efficiency (WUE) of Lolium perenne Linn. leaf under drought stress of soil

(X+SD)V
THEEKE/ % RAFITRESEY % A a8 B ] WUE A9-F2{E/ umol + mol™'  Average value of WUE at different stress times
Water content Mass-ratio of
in soil WRA 3d 6d 9d 12d
6.3 0 0.44+0.04dB 0.21+0.06dB -0.40+0.10dB -0.98+0.07dB
8.4 0 0.81+0.09¢cB 0.51+0.08cB 0.34+0.04cB -0.44+0.06¢cB
10.5 0 2.10+0.06bB 2.06+0.05bB 1.58+0.09bB 0.53+0.03bB
12.6 0 2.97+0.01aB 2.97+0.05aB 2.74+0.09aB 1.08+0.00aB
6.3 2 0.86+0. 10dA 0.65+0. 06dA 0.45+0.01dA -0.70+0. 16dA
8.4 2 1.94£0.21cA 1.43+0.09cA 0.86+0. 12cA 0.17+0.01cA
10.5 2 3.09+0.02bA 3.49+0.08bA 2.99+0.06bA 1.37+0. 18bA
12.6 2 3.70+0.05aA 4.18+0. 14aA 3.78+0.30aA 2.4120. 12aA

D EF rh R ) 1 KRG bk Ren 78 S K B — B0 5518 F A B K AL 30 ] 22 5 5% (P<0.05) Different capitals in the same column mean the
significant difference among different treatment groups of water retaining agent under the same water content in soil ( P<0.05) ; [F]31H AR [E (1K) /NG
BTN PR KT A B — 30 45 Ab B ZH 8] 2% 5% 1. 3% (P<0. 05) Different small letters in the same column mean the significant difference among different
treatment groups with the same treatment of water retaining agent ( P<0.05).
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x6 EIETEMEEZGTERRKFNMSEELEBZZEMFXEEF ALE(LUE) KN (X+SD)"Y
Table 6 Effect of using water retaining agent (WRA ) on light use efficiency (LUE) of Lolium perenne Linn. leaf under drought stress of soil
(X+SD)V
TS KE/ % AR R R % AR EHE LUE 5448/ wumol - mmol™  Average value of LUE at different stress times
Water content Mass-ratio of
in soil WRA 3d 6 d 9d 12 d
6.3 0 0.37+0.02dB 0.13+0.03dB -0.23+0.06dB -0.49+0.02dB
8.4 0 1.01+0.10c¢B 0.50+0.04cB 0.26+0.00cB —-0.31+0.04cB
10.5 0 3.16+0.09bB 2.34+0.02bB 1.30+0.01bB 0.40+0.02bB
12.6 0 5.50+0.05aB 4.06+0.08aB 2.83+0.12aB 1.07+0.00aB
6.3 2 0.60+0.08dA 0.40+0.03dA 0.21+0.00dA -0.30+0.07dA
8.4 2 2.03+0.01cA 1.19+0.09cA 0.57+0.04cA 0.10+0.00cA
10.5 2 4.62+0.61bA 3.52+0.08bA 2.33+0.05bA 0.91+0. 12bA
12.6 2 6.58+0. 08aA 5.47+0.05aA 3.50+0.30aA 2.08+0.07aA

D[] 51 Hp A ] (1) K5 B 7R 78 39 5 7K — B0 25 A A TR K 5 Ak 3 ] 22 57 i 2% (P<0. 05) Different capitals in the same column mean the
significant difference among different treatment groups of water retaining agent under the same water content in soil ( P<0.05) ; [R5 AR /NG F
B} TR AR K A PR — B 45 A PR 8] 22 57 5.2 (P<0.05) Different small letters in the same column mean the significant difference among different

treatment groups with the same treatment of water retaining agent (P<0.05).
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