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Effects of water managements and planting densities on allelopathic
rice yields, qualities and the contents of Pb and Cd in rice grains

LI Qi', WU Zaijing’, LIN Fangyuan’, HU Fei'
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2 Agricultural Technology Promotion Center of Xinhui, Jiangmen 529000, China;
3 Xinhui Agricultural and Forestry Bureau, Jiangmen 529000, China)

Abstract: [Objective] To investigate the relationships of the yields, qualities and heavy metals contents of
allelopathic rice with water managements and planting densities, and make better use of environmentally
friendly characteristics of allelopathic rice. [Method] The rice materials, including ‘Allelopathy rice No.3’,
‘Hualiangyou 78°, “Yuxiangyouzhan’ in early season and ‘Baixiangzhan’ in late season, were cultivated under two
different water managements (WN: paddy field drainage during booting stage, WS: paddy field continuous
irrigation during booting stage) and two different planting densities (DH: high planting density, DN: local planting
density). And then their yields, qualities, and Pb and Cd contents in grains were investigated. [Result] The rice
yields and qualities had no significant differences in different water and density treatments, but differed among rice
cultivars. ‘Hualiangyou 78’ yield was the highest in all materials. WSDN treatment significantly reduced the milled

rice percentage of ‘Baixiangzhan’, but had no significant effect on allelopathic rice cultivars. WS treatment reduced
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the contents of Pb and Cd in rice grains, especially the contents of Cd in allelopathic rice cultivars. The planting

densities and rice cultivars had no significant effect on Pb and Cd contents in rice grains. [ Conclusion] Both

water and density treatments have no significant effect on yields and qualities of allelopathic rice materials, but

WS can significantly reduce the Cd contents of allelopathic rice grains.

Key words: allelopathic rice; planting density; water management; rice quality; Pb; Cd
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&, Her w78 57 fERFERIEB N E, 7£ R 1 HIMRCRTERERNOEYE 4T
FIF KNS 44T DH 5 DN A4 ks ds Table 1 The main effect analyses of factors affected rice yields
HORBN 22 R E) T RE AT . F WS ALFLE A - s P
TRFET R R BEAR, Hob (LRG3 2 B Ak F %
> 7Q HL T Y B B a2 <A R 3 2 Ky 1 0.111 0.891
WAL 78 57 RIECANHE, BF B3 5 i
e e e B 1 0.177 0.545
£ WSDH Kb T TR0 & & %K T WNDH, ‘fk D;
\ o e Wi 2 0.028 0.075
WAL 78 57 £ WSDN AP T T8 i &= B FH KT - 1 0,608 0364
L x5 i . )
WNDN. fEmmApE, ML 78 57 HEEE, F P 5 0562 055
HA . .
Z{E WSDH Al WNDN £# 15 Ui 3 57 i X 0552 0,188
o X . .
. H o e Lo b 3 N
ERERE, BB WNDN B TS ‘HBF 5 ZE KA i ol a5 g ) 0585 0.241
2RE,
F2 ARIKSMZEEBEHTESKIEN~E"
Table 2 The rice yields under different water and planting density managements in early season
i ol FeEE I A SEEY(< 10" hm ) A AR L SESLH /% TR /g SEBRFE&/(t-hm™)
T3S WSDH  298.97+25.95ab 186.40+15.53ab 87.17+1.27ab 21.27+1.45¢ 7.83+0.74bcde
WSDN  270.83+7.25bc 221.10+6.21a 78.47+8.08b 22.10+1.40cde 7.3240.29¢cde
WNDH  320.23+6.97a 216.07+21.10a 84.43+3.15ab 21.70+1.27de 7.04+0.61de
WNDN  226.87+13.66d 211.03+£23.27ab 84.33+4.35ab 21.53+1.31de 5.86+0.12¢
WHRT8 S WSDH  316.33+11.73ab 162.10£9.96bcde  90.67+4.14a 26.17+0.20a 10.23+0.86a
WSDN  237.27+3.09cd 211.33+16.41ab 84.83+1.99ab 24.57+0.09abc 8.96+0.52abed
WNDH  318.27+12.04ab 130.17+4.14¢ 89.57+3.06ab 24.87+0.33abc 8.56+1.17abed
WNDN  243.07+13.13cd 181.10+4.84ab 86.87+3.00ab 25.93+0.62ab 8.87+0.78abed
AWM WSDH  266.20+3.35bcd 194.63+24.16ab 88.67+0.52ab 23.17+0.66bcde  9.29+0.42abc
WSDN  232.63+4.01cd 213.33+6.25a 90.43+0.43a 24.00+0.52abcd  9.54+0.77ab
WNDH  289.37+15.31ab 177.57+7.03ab 87.77+2.09ab 2437+40.41bcde  7.49+0.48bcde
WNDN  224.57+21.44d 192.30+17.24ab 89.00+0.50ab 23.53+0.33abed  7.99+0.24bcd

WN: A8 2100w, WS: A2 41 Rl W, DN: A% %, DH: & %4 ; B9 3386 LA A — AR B F4i4, A w4
8] £ 5% & 2 % (P>0.05, Duncan’s %)

x3 TRKSMZEESEEH THRIKENE"

Table 3 The rice yields under different water and planting density managements in late season

A FIEH I A SEEU(< 10" hm ) BRERIEL SESE % Thif &g P /(thm )
WIERFE3 5 WSDH  356.50+18.63bcd 229.03+11.97abc  77.63+7.44a 18.57+0.17¢ 9.23+1.31ab
WSDN  278.50+15.71ef 263.90+28.43a 79.03+2.13a 19.03+0.47de 9.91%0.36ab

WNDH  326.40+25.03def  244.80+8.56ab 78.30+2.34a 21.00+0.51cd 9.14+0.24ab

WNDN  256.23+5.25f 257.13+4.00a 68.77+6.48a 20.50+0.30cde 9.2120.56ab

785  WSDH  315.93+11.16def 176.40£17.15def ~ 73.00+3.55a 24.23+0.38ab 9.97+0.93a
WSDN  338.90+13.26cde 181.27£32.00cde  74.93+4.96a 22.70+1.31bc 9.02+0.74ab

WNDH  310.20+17.04def 171.40+3.87defg ~ 74.80+1.31a 24.63+0.38ab 10.410.19a

WNDN  284.73+14.33def ~ 202.40+15.37bcd  73.17+2.49a 25.03+0.49a 9.68+0.26a

HAEE WSDH  494.20+33.79a 138.57+20.77efg ~ 77.47+2.34a 21.73+1.19¢ 8.68+0.64ab
WSDN  412.53+12.99b 124.37+6.79fg 77.97£1.89a 20.83+0.12cd 8.28+0.52ab

WNDH  533.57+42.34a 123.30+7.47g 70.13+4.26a 21.07+1.27cd 8.86=0.19ab

WNDN  402.80+24.72bc 126.30+0.10fg 74.73+3.98a 21.1340.43cd 7.43+0.76b

DWN: 285005 W, WS: Z A28 R & W, DN: % % APH % 5, DH: & %5 ; B 31 30386 JL2 A — AR B 584, A F
8] £ F R 2 2(P>0.05, Duncan’s %)
http://xuebao.scau.edu.cn
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232 FRREAMEESFEK Po & Hrn HE
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Al B MR [ MR K Pb & & AE DH A DN Ak
HEMERHARE. BF KR35 DH A
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Table 4 The main effect analyses of factors affecting rice processing qualities

ERAW Doz | Dz
R 2 REK T B KR R RN AR REOKR R B R R H N EHE
K5y 1 0767 0912 0848 0.097 0487 0234 0.118 0586 0.145 0969 0.677 0.872
P 1 0745 0.879 0247 0.753 0983 0.812 0.995 0530 0380 0.383 0348 0.288
s 2 0.017 0021 0.015 0.008 0.064 0280 0.005 0.003 0.731 0.050 0.489 0.181
IR < JEE 1 0298 0563 0908 0.852 0455 0405 0.830 0.619 0453 0561 0.903 0.269
K Gy b A 2 0.077 0152 0.136 0377 0.615 0506 0363 0.608 0401 0919 0488 0.892
st o 2 0346 0779 0922 0235 0.878 0.180 0981 0.883 0283 0.944 0.106 0.718
Ko< mFhxaE 2 0907 0.808 0.891 0934 0461 0.816 0.121 0.099 0353 0.812 0474 0.600

5 AEIKSFEEEBEFHTRERELMIMII @R
Table S The processing and exterior qualities of rice under different water and planting density managements
in early season %
sl R I FEAK Rk B R EHE RSP AN EAE

WEFE3 S WSDH 77.5241.29abc  65.39+1.29cd  51.65+£2.05bc  35.67+6.12bc  43.39+1.31a  15.34+2.23ab
WSDN 77.72%1.74abc  65.59+2.41bcd 50.01+4.85c  31.33£3.84c  37.41x0.68a  11.74+1.51ab
WNDH 76.14£0.60bc  63.83£0.67d  49.89£0.70c  36.67+4.26bc  33.59+234a  12.50+2.35ab
WNDN 75.79+0.44c  6422+0.47d  50.14£1.45c  32.00£1.00c  35.55+5.84a  11.36+1.80b
P78 WSDH 79.03+1.39ab  68.52+1.31abc 58.11+1.81ab 58.33£7.06a  33.73+3.87a  19.20+1.17a
WSDN 79.35£0.92a  68.59+0.78abc 56.31£2.32abc 54.67+4.37a  26.69+l.14a  14.57+1.27ab
WNDH 80.54+0.65a  69.67+0.62a  57.98+1.12ab  49.00£1.53ab  27.47+4.36a  13.54+2.45ab
WNDN 79.75£0.76a  68.24+0.72abc 56.46+0.71abc 44.67+1.86abc 34.75+4.44a  15.36+1.26ab
T & WSDH 77.88+0.25abc  67.70+£0.78abc  56.55£1.16abc 30.33+£6.17c  38.52+£5.27a  12.04+3.52ab
WSDN 79.73£0.96a  67.84:£0.12abc 56.18+1.58abc 33.00£5.03c  44.77+6.88a  14.13+0.63ab
WNDH 80.25£0.94a  69.16+1.00ab 59.64+2.28a  32.00£7.77c  42.14+10.65a 11.99+0.67ab
WNDN 80.53+0.52a  69.171.15ab  57.95£2.07ab 38.67£2.91bc  40.24+8.70a  15.90+4.49ab

DWN: 285005 W, WS: Z A28 R & W, DN: % % APH % 5, DH: & %5 ; B 31 30386 JL2 A — AR B 584, A F
] £ 7~ % 2% (P>0.05, Duncan’si%)
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Table 6 The processing and exterior qualities of rice under different water and planting density managements

in late season %

e R i N2 I NS KK FHE RN SN
LRG3 S WSDH 75.91+0.17ab 64.96£0.91bc  59.55+1.58ab 17.33£5.36a  45.67£6.90ab  8.43+3.48a
WSDN 74.43+034b  63.85:026c  57.62£0.56ab 12.33+2.03a  44.81£2.6lab  5.45+0.68a
WNDH 7435+2.20b  63.34+1.79¢c  56.69+1.96b  14.67£1.33a  47.92+4.34ab  7.00+0.84a
WNDN 76.35£1.50ab 64.97+1.31bc  57.63£2.18ab  16.33£1.76a  57.47+15.61a  8.88+1.37a
L#fL78'5  WSDH 79.68+0.39a  68.08+1.11abc  61.25£1.23ab  17.33+2.91a  49.28+9.57ab  8.76+2.35a
WSDN 80.63+1.57a 69.38+1.34ab  62.00£1.52ab  14.00£2.65a  29.99+8.59b  4.65+1.82a
WNDH 79.42+0.34ab 70.22+1.14a  62.05£0.40ab  16.33+2.60a  46.39+4.73ab  7.55+1.26a
WNDN 78.45+0.58ab 67.46+0.72abc  61.59+0.95ab  16.33+5.70a  31.55£2.86b  5.37+2.0la
B WSDH 78.40+0.86ab 68.13+0.54abc  61.59+1.21ab  9.33+536a  42.50+4.21ab  4.35+2.84a
WSDN 77.71£0.28ab 63.93£3.18c  58.59£3.99ab  8.67+£5.67a  51.39+8.6lab  3.48+1.68a
WNDH 80.28+3.14a 66.31x1.16abc  60.76£1.12ab  7.00£2.89a  50.33+8.05ab  3.98+2.06a
WNDN 80.5242.74a  69.45+2.06ab  62.80£1.68ab  9.00£1.00a  40.36+2.52ab  3.59+0.22a

)WN: Z-48 4118w, WS: 2484 R B W, DN: %3448 5% B, DH: 3 % ; B 9 385 LA — MR B F48 %, A m i
[A] £ 5+ 7 2% (P>0.05, Duncan’s %)

2.3.3 Z:[g]7kﬁé%ﬁxd’ﬁé7‘li Pb @%éﬁ%}ﬂ@ lzll:lgl $7 %’ur‘ﬂ*‘aﬂél)b ﬂ;u Cdﬁ%ﬂ’ﬂi;‘ﬂﬂﬁ*ﬁ
y . A 5 /2
P AN S R WA R K PO I B R (%% 7). fe Table 7 The main effect analyses of factors affecting Pb

KRG Pb S ECHE IR (K 3), . ZEFEK Pb and Cd contents in rice
TERENEE WHI 78 5, 4 hlN 0.475 Py, Py
-1 PSS =) ‘ A% SRR H

F10.631 mg-kg'. Pb S EHRMEMEZFFN ‘L BEOBE OHE BE
FHid’ (0.368 mg-kg) FIMEZER ‘HEF L’ K5y 1 0.009 0.849 0.033 0.000
(0.440 mg-kg "), I 1 1.000 0.755 0.400 0.483
24 ARUKSIEEEEEH TR Cd 2ENTL b i 2 0427 0426 0303 0.182
241 FRREKRSEREMHFIGK CdAEH YA IRy < 1 0684 0476 0.670 0.673
KA REMFEKCdETERNEERNEK (R 7). #H KA 2 0751 0844 0.699 0.577
4 W H1, B MR A R WS B FEK Cd & Bl B 2 0.890 0.633 0.858 0.518
BT WN 4B, B Lt 78 5 WS &b IR G5 < it o< 85 2 0152 0.763 0.988 0.822

R Cd S EREFEMT WN L, HEERE

OGS BmR785 Q & ER3S B 788 0 5& &
0.9 A B7 0.9 B iz
0.8 0.8 F
0.7 %F a 0.7}k
06} llg.{g 2 06)
&0 0.5+ &0 0.5+
g g
=04} =04}
£ d &
3 0.3} N 3 03}
02} 02}
0.1r 0.1 = =
0 0 — —
WS WN
Ko E KRR

WS: Z2 RIS, WN: ZREGI0G H s 2% B AL B LA — MRS 58, RN ZE R AR (P>0.05, Duncan’s %)
1 RREIKSEBFHIIFRER Pb B
Fig. 1 Effects of different water managements on Pb contents of rice
http://xuebao.scau.edu.cn



K ¥ ¥

539 &

o
=_d

30 ST 4
00 - OERE3S 8 with785 O E&um &
0.8k A: B2
0.7+

o6l T a

1;:30.5 - T [ a

= 04f jH==

£ 03} =

=02k N
0.1} .

(=]

g
Z

Tl o 2

B RS B RIS 0 EHE
| B: M2

e

Q9
—
©

a

_I_

[

e
I -

i

o
jan)
g
z

Tl i

DN: 24 R % %, DH: B8 1 4 B PR T R A — MRS R, 3R 2253 53 (P>0.05, Duncan’s 1%)
2 TEMEEEXTEK Pb S BRI

Fig.2 Effects of different planting densities on Pb contents of rice

081 B: =

06} ? a
2 |
=]

E04} |
= ,
&

02}

WiERE3 S Wmit7ss EE
Al

BT FIURH—MARNG TR, RR AR AL (P>0.05, Duncan’s 1)
B3 TEKFERMIELR P & B

Fig.3 Effects of different cultivars on Pb contents of rice

08¢ A: BZE
~08f X
E T ] a
on
£04F XX I
2
=
02l
iERE3s (785 AU
mi A
BWER3S BUFIRT8S O L&
012,
A: R
0.10}
70 0.08 | a
<
on
£ 006} %
5
< 0.04}
0.02}
0

KA E R i
DN: A % B, DH: w8 8 & B T B LR E —MAENS T 8E, RoRZ R AR (P>0.05, Duncan’s )

% 4

B W3S 8 Wit N 5 &
[ B: %

e
—_
1S

o

=3

o
T

<

=3

X
T

w(Cd)/(mg-kg™)

(=]

o

=
T

o

=3

2
T

TRIK D EEXFERF Cd S EHF M

Fig. 4 Effects of different water managements on Cd contents of rice
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