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Abstract: The effect of different moisture management modes on root growth and rice grain yield under no tillage was
studied. The results showed that dry-wet alternate irrigation had an obvious influence on rice grain yield, rice root
growth, root length and physiology. The rice shoot dry weight and biomass per plant, root radius, root area, root
number, root activity and supperoxide dismutase (SOD) activity under dry-wet alternate irrigation were significantly
higher than those under flooded irrigation. Dry-wet alternate irrigation significantly increased rice grain yield, which
resulted from increased effective panicle number, spikelet number per panicle and seed setting rate, compared with
flooded irrigation. The biomass per plant, root radins, root area, root number and SOD activity under dry-wet alter-
nate irrigation were significantly higher than those under wetting irrigation. There were no significant difference in rice
grain yield between the two treatments.
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F1 KNEENEHUBRKABARETHRRERKNEN
Table 1. Effect of moisture management on no-tillage and cast transplanting rice root growth at different growth stages.
Jr— K435 B AR T B Bk A i Ui o] LEEJIIEA HERAR A
Moisture Root dry weight Biomass Root radins/mm  Root area/cm’ Root length
Growth stage
management per plant/g per plant/g per plant/m
I3 BE v 0 S DWAI 3.73 a 28.02 a 0.171 a 183.9 aA 43.55 a
Maximal tillering stage WEI 3.61 a 26.43 ab 0.166 a 454.0 aA 45.06 a
FI 3.02 b 24.11 b 0.135 b 397.0 bB 46. 83 a
i R0 DWAI 4.42 a 38.56 a 0.252 a 1064. 3 aA 67.25 a
Heading stage WEI 4,17 ab 35.77 ab 0.241 a 1014. 2 aA 67.01 a
WLI 3.26 b 31.63 b 0.186 b 762.5 bB 65.28 a
IR DWAI 5.48 a 60. 78 aA 0.273 a 1394. 9 aA 81.36 a
Grain filling stage WEI 5.09 a 53.24 bAB 0.244 b 1257.6 bAB 82.07 a
FI 4.25 b 46.31 cB 0.208 ¢ 1057.1 cB 80.93 a
. K4 AR bR A AT ik s MRS BRI (O
Moisture Average root Root number Root length density  Root activity SOD activity
Growth stage )
management length/cm per plant /Cemeem *) /(pgeg '+h " J(U-g D
73 BE v W I DWAI 17.41b 250.2 aA 0.80 b 72.43 aA 68.94 aA
Maximal tiller stage WEI 17.80 b 253.1 aA 0.83 ab 75.62 aA 61.73 bAB
FI 20.49 a 228.6 bB 0.86 a 60.75 bB 45.62 cB
il B0 DWAI 18.06 a 372.4 aA 1.24 a 55. 86 aA 72.33 aA
Heading stage WEI 18.52 a 361.8 aA 1.23 a 49.71 bAB 75.06 aA
FI 18.97 a 344.2 bB 1.20 a 38.04 cB 56.72 bB
TE I DWAI 15.22 a 534.7 aA 1.50 a 40. 26 a 51.83 a
Grain filling stage WEI 16.14 a 508.6 bAB 1.51 a 37.55 ab 42.57 b
FI 17.24 a 469.3 cB 1.49 a 34.68 b 46. 16 ab

[l — 5 v 0 i BROAR [R) R /NG 5 B 3 7R 28 5 R 5K 100F 5 00 i K F

Different lowercase and uppercase letters after number indicate differences at P<C0. 05 and P<C0. 01 significance level . DWAI, Dry-wet

alternate irrigation; WEI, Wetting irrigation; FI., Flooded irrigation.
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Table 2. Effect of moisture management on rice yield and its components under no tillage.
EERS e 34 . T
K435 B Effecti B TR BRI Tk B RS Ty S By
Litective
Moisture Spikelet number Seed setting 1000-grain Theoretic yield Harvest yield
panicle number )
management ) per panicle rate/ % weight/g J(t« hm %) /(t+ hm *)
/(X10" » hm %)
DWAI 255.47 a 169.5 a 85.39 a 24.51 a 9.06 a 7.01 a
WEI 246. 82 ab 162. 4 ab 84.76 ab 23.15 b 7.87 ab 6.88 ab
FI 239.31b 158.7 b 81.05 b 24.06 ab 7.41 b 6.62 b

[5) 51 B3 I R () /N 7 B 3 R 22 5 Rk 0. 05 K.

Mean values followed by the common lowercase letters were not different at 0. 05 significance level. DWAI, Dry-wet alternate irrigation;

WEI, Wetting irrigation; FI, Flooded irrigation.

ARAR B AR F 52 WA R T AR 5 TR L R AR RS
O ECEFE YNGR Y T R AR RO SO AR X
PR I R H T R AR B S R R A O
PRI S R AN Sy 30 5 8 1R 1Y) 9 A 05 8 S Bk K A AR
FARARAE T A R B9 26 OF 0 T AR R A A KA
e AR A AR ORI R T S B T A AR ORI 2 SR
fw IRk B R B Y.

5 W B 5 A A R ] o S B K R 1 e 5 e AR B
BRI A R B I . AN 5800 7K 73 A A SO
TBFR AR A AR K ™ i g AT 1 F 5. K 048 B
AR H R X G B KRR B 5% 45 R ) B HG A BRBIL B 8 AT
FEt— W5

SE k-

(1] AvBUSC. S TR] AR A& I 300 4 38 T 52 60 1 9 00 52 ol AR 0 2 4R
1962(4) :399-410.

(2] RpEz<. KRR B RIS 5 EOR . U at . B B KORIK L A
1998:79-92.

[3] Osaki M,Iyoda M, Yamada S, et al. Effect of mutual shading
on carbon distribution in rice plant. Soil Sci Plant Nut,1995,
41(2); 235-244.

[4] Sheurdzhen A. Alteration of physiological activity of system as
affected by micro-fertilizers. Soviet Agric Sci »1992, 6:10-13.

[5] Kujira Y. The effect of cultivation conditions on the root sys-
tem of Koshihidari. Agric Hortic, 1990, 65(10): 1193-1195.

[6] ZRE4 O%HEW], Be2E (L. KA AR R 76 AR 48 A0 38 55 140 7 X AL 3%

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

YR A 25232003, 23(6) :1109-1116
kB2 A A, O AR K A T 0 K R AR R AR ORI
A AR YR L BRI BLAE 2001, 29(1) :58-59.

B L A5 BH AR /N ST L AL OR [R) AR 20 2% 38 K AR AR H S
7R A BV G I S B R 0 S L b K R RE 2, 2003,
17(4) :355-359.

ER L AR AL S B R AR A R KRR I A R
B E KRR, 2009,23(5) :517-522

Ketcheson J. Conservation tillage in eastern Canada. J Soil
Water Conser, 1977, 32:57-60.

TREELHERE, TRE. MY A SR EAR. LH L TR
AR IR A, 1994,

AW R R XA, LIRS X BE R AR R AR WS . -
e ,2002, 39(4): 590-598

W AR R BH AT, R W] 3% 43 55 K 43 B 3G 7K R A Pk AR
RIGA J G SR 52 . v B AR AR 24, 2004 ,44(2)  265-
271.

ok EE 2R R I, A I VA VI R R T A8 R T X K R
P OSSR o E O R, 2011,44(24) £ 4988-4998.
WIFIY G e, A DA, TR A HE W O 20 KRS T K 8
HUEHF5E. 2438k M. 2009, 24(3).72-75

WA AR e, 0 T, 20 R, AR KRB AR R 5 i 3G R i T
T AR AR K2 4. 1993,14(2) :18-23.

ARAE B e A AR AR KR AR R MR 5 B 9 0 A G R
MR MR A B AL B I, T AR, 1997,30(4) :61-67.
AL Mk AT TR A, A B R RS S Rl K E A £ AR
AR, VEY) 24,2005, 31(2) 137143,



