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Photosynthetic and water physiological characteristics of weedy rice in northern China. GAO
Qi, MA Dian-rong, KONG De-xiu, WANG Wen-jia, TONG Hui, ZHAO Ming-hui, XU Zheng-jin,
CHEN Wen-fu ( Rice Research Institute/Key Laboratory of Northeast Rice Biology and Breeding,
Ministry of Agriculture/Key Laboratory of Northern Japonica Super Rice Breeding, Ministry of Educa-
tion, Shenyang Agricultural University, Shenyang 110866, China). -Chin. J. Appl. Ecol. ,2013,24
(11):3131-3136.

Abstract; Weedy rice is an important germplasm source of rice, which has the characteristics of
cold-, drought-, and barren tolerance. Taking 88 accessions of weedy rice and 4 varieties of culti-
vated rice in northern China as test materials, this paper studied the photosynthetic characteristics
( photosynthetic rate, transpiration rate, and stomatal conductance) , water physiological character-
istics, and their interrelationships of weedy rice in northern China. There existed greater differences
in the photosynthetic and water physiological characteristics among the weedy rice accessions, pos-
sessing abundant diversity. The photosynthetic rate of the accessions was from 12. 47 pwmol CO, -

m™~ « s 10 28.67 wmol CO, » m™ - s™' | and the instantaneous water use efficiency was from 1. 39
mg + g™ t03.40 mg - g”'. Among the photosynthetic parameters, intercellular CO, concentration
had the smallest variable coefficient, while stomatal conductance had the largest one. The photosyn-
thetic rate had significant conic relationships with transpiration rate and stomatal conductance, and
had a linear relationship with intercellular CO, concentration. The significant conic relationships also
existed between the instantaneous water use efficiency and the transpiration rate and stomatal conduct-
ance. The excellent features of weedy rice could be used to improve the cultivated rice varieties.

Key words: weedy rice; photosynthetic rate; transpiration rate; water use efficiency.

Zi LR SRR O ] SR B AR 2 e U PR BB R A R K R R AR | SRR A 2
PTG A A R, 2 3R L5 T A R A 0 e

* B R ARPHERL AT E (31271687) (AZHEATIL (Rl ) BHF &I TR W TRy .

(201203026) LT F T3 AA LR #5375 H (2012921028 ) Ak i{ﬂfﬁ\jﬂ T fﬁa iFT %ﬁ( R, E*ﬁ@j% HAEH
BE AR Ao RAE LA S35 F R B AP Sun 2B R I, th EAE T 22 R IS B
# s WIRVEH . E-mail: madianrong@ 163. com WER E,(J %?ﬂi ,Eﬁ%ﬁﬂﬂiﬁﬁ@ﬁﬁ ':F"Hé Fﬁ'ﬁ %/lﬂij;

2013-03-13 Yk ,2013-08-21 $3%.



3132 NoOH A& s ¥ 24 45
IR AW TAC, il AR BERE T 5911k M ERENT R 2P AR EFTDY WAES

REPEIRGRE DA T L o8 b oy PRI A 82 2% 1 25 2%
FSE 5 . A R — SRR s, 0 BE iR, AR R B
1B MRAR SR il S AR 2 OL R K iR 2
AT A4 7 it SO 7 A AN R . R 4 ) 4
WFFEEE R R W, 2% Fi A £L 2= n S BOUKRE ™ BEUK
50% L) I-.

A THAIIAL TR AR RS T, 0 A SR e HE,
A R BAT R BRI AR 5 A 3 N A7 A AN DR S
PR, AT | T S 5 iR AR HL A S 2
TR YU PERGER , LKA i Al R A E ST
P TR R RS R BEUR O AR AR R A
WFFE R Z2 REAE WT T 0. 5% Ry b B ia FLifE T
T £ P A SR 14 2 R B ORE. R BT AR BRS B
SO e 53 A X 2 B A A T 09 i R A R K
ZERRPEEST TOTSE, A B RS 2 W R b 1 B A B
A BT 5 T R AR O 2 28 e . s 53 41
AR R AN 0 B Oy A B BOR AT T
FE TR VAR S, A2 BI04 A DAL V4 PR
HXE MR HLRE T 3L L. T A %)
ANTR] M DX ) 2 B R AT T SR AT A B A A
R W DR v ) R A R A T . 2 R R
T BRI RGO FR AT Ay 1) B A
PR R AR 2. RS2 5T Al A R
REAE 2% 38 AT A 2SR LA RAT 0 R i dh A H AT,

®1 HHAREBSREEHH

Table 1 Tested weedy and cultivated rice materials
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No. Material No. Material No. Material No. Material

1 WR03-3 24 WR04 4 47 WR04-33 70 WR07-118

2 WR03-6 25 WR04-6 48 WR04-36 71 WR07-20

3 WR03-7 26 WR04-7 49 WR04-39 72 WR07-25

4 WRO03-8 27 WR04-9-1 50 WR0443-1 73 WR0747

5 WR03-9 28 WR04-10 51 WR04-44-2 74 WR0749

6 WR03-11 29 WR04-11 52 WR04-46 75 WR07-123

7 WR03-12 30 WR04-12 53 WR0449 76 WR07-124

8 WR03-13-1 31 WR04-13 54 WR04-50 77 WR07-125

9 WRO03-14 32 WRO04-14 55 WR04-50-2 78 WR07-128

10 WR03-15 33 WR04-15 56 WR05-2 79 WR07-132

11 WR03-16 34 WR04-16 57 WR05-7 80 WR07-133

12 WR03-17-2 35 WR04-18 58 WRO05-11 81 WRO7-134

13 WR03-20-1 36 WR04-19 59 WR05-12 82 WR07-135

14 WR03-22 37 WRO04-24 60 WRO05-13 83 WRO07-136

15 WR03-22-2 38 WR04-26 61 WR05-14 84 WR07-137

16 WR03-24 39 WR04-27 62 WR05-17 85 WR07-139

17 WR03-25 40 WR04-28 63 WRO05-19 86 WRO7-153

18 WR03-26 41 WR04-29 64 WR05-19-1 87 WR07-165

19 WR03-30-2 42 WR04-30 65 WR05-21 88 WR07-172

20 WR03-30-3 43 WR04-30-2 66 WR05-31 89 iL7 5 5 Liaoning 5
21 WR03-32 44 WR04-32 67 WR07-16 90 M 7 5 Tiejing 7
22 WR04-1 45 WR0443-2 68 WR07-19 91 TH IR 2 5 Qianchonglang 2
23 WR04-3 46 WR04-44 69 WRO07-72 92 k4% 265 Shennong 265

WR: 2255 Weedy rice.
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Fig.1 Photosynthetic rate, transpiration rate and instantaneous
water use efficiency of different weedy and cultivated rice.

| I/ ¥ Weedy rice;ﬂ;ﬁi%*ﬁ Cultivated rice. F[d] The same below.
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Fig.2 Stomatal conductance and intercellular CO, concentra-

tion of different weedy and cultivated rice.
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Fig. 3  Relationships of photosynthetic rate with transpiration
rate, intercellular CO, concentration and stomatal conductance of

weedy rice.
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