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Effects of different barnyardgrass species on grain yield of rice and their physiological cha-
racteristics under alternate wetting and drying irrigation. ZHANG Zi-chang, LI Yong-feng,
YANG Xia, GU Tao, LI Gui (Institute of Plant Protection, Jiangsu Academy of Agricultural Sci-
ences, Nanjing 210014, China). -Chin. J. Appl. Ecol., 2015, 26(11) . 3389-3397.

Abstract; In order to investigate the influence of different barnyardgrass species on rice yield and
physiological characteristics of rice, two rice cultivars, Liangyoupeijiu (an indica hybrid cultivar)
and Nanjing 9108 (a japonica cultivar) , were employed to co-culture with four barnyardgrass spe-
cies during the period from transplanting to maturity under alternate wetting and moderate drying ir-
rigation condition. The treatments were separately designed as follow: weed free ( control), rice
with Echinochloa crusgalli var. mitis ('T,), rice with E. crusgalli (T,) , rice with E. crusgali var.
zelayensis (T;) and rice with E. colonum (T,). The results showed that T,, T,, T, and T, treat-
ments reduced the Liangyoupeijiu yield by 13.8%, 10.6%, 23.8% and 0.5%, but the correspon-
ding yield loss of Nanjing 9108 could reach up to 45.5%, 36.9%, 60.7% and 15.1%, respectively.
The results above showed that T, T, and T, treatments all significantly reduced grain yield, and T,
treatment only reduced grain yield for Nanjing 9108 but not for Liangyoupeijiu. All treatments ele-
vated malondialehyde contents of rice leaf, but the activities of peroxidase, catalase, superoxide di-
mutase,, dry matter accumulation in maturity stage, root oxidation activities and contents of indole-3-
acetic acid as well as zeatin +zeatin riboside in roots during rice grain filling stage were all de-
creased. The influence degree of four barnyardgrass against physiological indices of rice had the or-
der of T;>T,>T,>T,. It showed that the reductions in enzyme activities of antioxidant system, root
oxidation activities, contents of indole-3-acetic acid, zeatin+zeatin riboside during grain filling stage

and accumulation of dry matter in maturity as well as increase in contents of malondialehyde of rice

* ta ATl (A0l ) BHIFEL T (201303031) | [E K A AR AL LI H (31301276) ML A R RHE B FEAUHIEE4 T H [ CX(14) 5021 ] % 8.
w5 B IRAE . E-mail: Liyongfeng_2010@ 163.com
2015-03-26 Yk ,2015-08-17 4%



3390 N A

&l 26 &

during grain filling stage might be important reasons for grain yield reduction when grew with barn-

yardgrass.

Key words: alternate wetting and drying irrigation; rice; barnyardgrass; yield; physiological cha-

racteristics.
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Table 1 Effects of different barnyardgrass species on grain yield and its components of rice under alternate wetting and dr-

ying irrigation condition

KA A Jb 3 HEEL FERIRL AL G THRIE g M
Rice Treatment Number of Spikelets Seed setting 1000-grain Theoretical yield Actual yield
cultivar panicles per panicle rate mass (t - hm™2) (t-hm™2)
(x10* - hm™) (%) (g)
[LEREDIN CK 230+14a 215x11a 77.9+1.1a 26.2+0.2a 10.09+0.67a 9.84+0.58a
Liangyoupeijiu T, 232+10a 210+8a 70.1£1.0c 25.5+0.2b 8.70+0.39b 8.48+0.32b
T, 235+9a 212+9a 70.6x1.2¢ 25.6+0.1b 9.02+0.44b 8.86+0.41b
T, 231+6a 199+9a 66.5+1.2d 25.2+0.1¢ 7.69+0.34c 7.38+0.35¢
T, 236+8a 218+12a 74.6x1.1b 26.1+0.2a 10.04+0.14a 9.58+0.24a
R 9108 CK 257+14a 148+12a 95.2+1.1a 25.6+0.1a 9.25+0.55a 9.18+0.41a
Nanjing 9108 T, 245+15a 102+8b 84.6+1.4cd 23.9+0.2d 5.04+0.20d 4.95+0.22d
T, 247+13a 114+7b 86.1+0.9¢ 24.1+0.1c 5.84+0.15¢ 5.78+0.28¢
T, 240+13a 81+8¢ 83.7+0.8d 22.4+0.1e 3.64+0.19¢ 3.58+0.25¢
T, 248+ 14a 138+6a 90.9+1.4b 25.3+0.1b 7.85+0.35b 7.54+0.38b

CK: Xt Control; T, : TR Echinochloa crusgalli var. mitis; T, BE. crusgalliy Ty POk RR E. crusgalli var. zelayensis; T, : LB E. colonum.
[RIZA ] S5 2 7R 25 5 . 3 ( P<0.05) Different letters in the same column meant significant difference at 0.05 level. T [fi] The same below.
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Table 2 Effects of different barnyargrass species on rice dry matter accumulation under alternate wetting and drying irriga-

tion condition (t - hm™)

IKFE A Qb3 T AL Dry matter accumulation WAk TR $
Rice Treatment Iy ivigtaicy il il el A Harvest
cultivar Mid-tiller stage Panicle initiation Heading stage Maturity stage index
(LK REDIN CK 2.45+0.27a 6.28+0.44a 12.62+1.05a 20.63+0.81a 0.49+0.01a
Liangyoupeijiu T, 2.48+0.24a 6.08+0.64a 11.54+0.42b 17.61+0.63b 0.49+0.01a
T, 2.56+0.16a 6.24+0.43a 11.24+0.54b 18.24+0.29b 0.50+0.01a
T, 2.67+0.14a 6.01£0.37a 10.98+0.48b 16.56+0.46¢ 0.46+0.01b
T, 2.53%0.11a 6.39+0.53a 12.45+0.75a 20.42+0.64a 0.49+0.01a
FAFE 9108 CK 1.63+0.10a 5.62+0.37a 10.87+0.65a 18.45+0.52a 0.50+0.01a
Nanjing 9108 T, 1.48+0.12a 5.16+£0.25a 8.04+0.74¢ 12.43+0.31c 0.41+0.01c
T, 1.62+0.18a 5.34+0.36a 9.21+0.67b 12.85+0.51¢ 0.45+0.01b
T, 1.68+0.14a 4.71+0.27b 7.21+0.52¢ 10.36+0.46d 0.35+0.01d
T, 1.54+0.09a 5.24+0.26a 9.75+0.60b 15.81+0.80b 0.50+0.01a
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Table 3  Effects of different barnyargrass species on leaf

area index of rice under alternate wetting and drying irriga-

tion condition

P Ak SrEErhi e R
Rice Treat- Mid-tiller Panicle Heading
cultivar ment stage initiation stage
Pt IL CK 2.87+0.27a 5.14+0.43a 7.11£0.54a
Liangyoupeijiu T, 2.91+0.23a 5.08+0.41a 7.04+0.58a
T, 2.84+0.14a 5.10+0.27a 7.07+0.49a
T, 2.99+0.21a 5.08+0.26a 7.01+0.69a
T, 3.01£0.22a 5.10+0.55a 7.07+0.52a
RIAE 9108 CK 2.74£0.10a 4.78+0.24a 6.76+0.31a
Nanjing 9108 T, 2.65£0.11a 4.68+0.30a 6.11£0.12be
T, 2.68+0.13a 4.72+0.25a 6.18+0.15b
T, 2.59+0.16a 4.45+0.30a 5.84+0.09¢
T, 2.57£0.09a 4.65+0.17a 6.60+0.14a
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Table 4 Dry matter accumulation of different barnyargrass species at different growth stages of rice under alternate wetting

TEEREHTEABELEENPIRMBETYRRAR

and drying irrigation condition (g - plant™)

KA i pis: Sy e Evidtaiz e I
Rice cultivar Treatment Mid-tiller stage Panicle initiation Heading stage Maturity stage
MBS L T, 1.41£0.14a 19.13£1.98a 95.00+11.01b 107.07+3.97a
Liangyoupeijiu T, 1.36+0.24a 18.37+1.65a 91.00+9.39h 104.03+6.06a
T, 1.55+0.30a 19.67+1.73a 106.40+13.57a 99.90+2.08a
T, 1.70+0.24a 15.83£1.49a 22.21£2.72¢ 14.71+0.48b
P FE 9108 T, 4.73+0.60a 32.07£3.21b 244.33£19.39a 257.47£10.59a
Nanjing 9108 T, 3.87+0.40a 32.43+2.87h 226.30+15.61a 254.70+8.41a
T, 4.75+£0.41a 38.00+3.58a 233.70+19.28a 220.30+11.47a
T, 4.77+£0.63a 33.20+2.97h 87.03+10.08b 66.93+4.55h
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Fig.1 Effects of different barnyardgrass species on activities of membrane lipid peroxidase of rice leaf under alternate wetting and
drying irrigation condition.

I. PIff3%JL Liangyoupeijiu; II; F&#H 9108 Nanjing 9108. CK: XJ & Control; T, : JCt“H Echinochloa crusgalli var. mitis; T, : B E. crusgalli; Ty: P93k
BLE. crusgalli var. zelayensis; Ty : Y6 E. colonum. MT: 73-BEHHA Mid-tiller stage; PI. M LIH ] Panicle initiation; HD: ilif#H] Heading stage;
GF: 3] Grain filling stage. AN[AF-1EF IR 25 57 5.3 ( P<0.05) Different letters meant significant difference at 0.05 level. T[] The same below.
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Fig.2 Effects of different barnyardgrass species on root oxida-
tion activity of rice under alternate wetting and drying irrigation

condition.
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Fig.3 Effects of different barnyardgrass species on contents of indole-3-acetic acid and zeatin+zeatin riboside in roots of rice under al-

ternate wetting and drying irrigation condition.
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