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Abstract: According to the field experiment next to a lead-zinc mining area in Anhui Province, the available cadmium
(Cd) and arsenic (As) in farmland as well as rice yields were evaluated as affected by charcoal and diammonium phos-
phate (DAP) treatments under conventional irrigation (W1), whole growth period flooding (W2), and wet irrigation
(W3). Moreover, the pH values, oxidation-reduction potential (Eh), and Cd and As accumulation in rice tissues were
also investigated in this study. The results demonstrate that the application of charcoal and DAP enhanced the pH values in
soils under all the three conditions of water management. With the rice growth, the pH value in farmland increased firstly
and then decreased to neutral. The Eh values of soils showed a declining tendency with the increase of moisture. The Eh
values under the different water management conditions followed the sequence of W1>W3>W2. Furthermore, the Eh values

at W2 condition showed a weak reductive state. At the same water management condition, the available Cd content in soil
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and Cd content in root, stem leaves and grains decreased as the application amount of charcoal and DAP increased, re-

spectively. In control group, the Cd contents in rice grains under W1, W2 |, and W3 treatments were (0.23+0.02),

(0.19+0.03) , and (0.22+0.04) mg - kg™', respectively. After the charcoal and DAP application, Cd accumulation in

rice grains was lower than 0.2 mg « kg™ for all treatments. It was found that the reduction in Cd accumulation had an opti-

mum efficiency in application of 0. 44 kg - m™ charcoal or 15.00 g - m™> DAP under W2 treatment. On the other hand,

the available As content increased after the charcoal and DAP application. The available As content in soil showed the low-

est concentration range (0.88-1.22 mg - kg™') in W2 treatments. In the W2 treatment group, it was observed that the a-

vailable As content in soil and As accumulation were lower in rice roots, stem leaves and grains. Meanwhile, the inorganic

As contents in rice grains were lower than 0.2 mg - kg™'. Overall, application of charcoal and DAP improved rice growth

and increased rice yield. The rice yields were negatively correlated with the available Cd content in soil, but no significant

2

correlation with the available As content was observed. Therefore, the application of 0. 44 kg + m™" charcoal or 15.00 g -

m~> DAP coupled with W2 water treatment could be adopted to promote rice yields in the condition of ensuring that As con-

tent in rice grains below 0.2 mg + kg™', which simultaneously decreased the accumulation of Cd in rice grains.

Key words: rice; Cd; As; water management; charcoal; diammonium phosphate
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Fig.1 Effects of charcoal and diammonium phosphate on pH and Eh values of soil under different water management
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Fig. 3 Effects of charcoal and diammonium phosphate on Cd and As content in rice roots and

stem leaves under different water management
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Fig. 4 Effects of charcoal and diammonium phosphate on Cd and As content in

rice grains under different water management
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Table 1 Effects of charcoal and diammonium phosphate on rice yield under different water management
KOTER Ak bR PR/ cm K/ em TR/ g P4t/ (kg - hm™?) /%
Wl CK 71.20+3. 60" 13.10+0. 124 25.51+1.06" 6 426. 94+326. 32
Cl 73.50+3. 20 12. 50+0. 085 26.41x1.20% 6 497. 26+254. 68 1.08
c2 79. 00+2. 40* 15. 40+0. 09" 27.12+1. 08" 6 685.27+352. 17 3.86
Pl 77.10+3. 10 11.20+0. 05" 27.42+1. 33 6 583. 86+451. 23 2.38
P2 81.50+3. 50° 16. 100. 13° 28.21%1.15% 6 847.98+251.99° 6.15
w2 CK 77. 60+2. 80 12.90+0. 11 27.37+1.22% 6 597. 76+384. 62
C1 77.40+3. 00 15. 40+0. 07" 27.42+1. 08 6 603. 46+265. 53 0.09
2 78.50+3. 10° 16. 100. 07° 26.26+1. 13" 6 805. 28+416. 90 3.05
P1 80. 00+3. 50° 15.50+0. 08" 28.06+1.07% 6 807. 68+465. 22 3.08
P2 82. 50+2. 90 16. 20£0. 06 28.511.02° 7 069. 21324, 85° 6.67
w3 CK 70. 40+2. 40" 12. 80=0. 05' 28.41+1.23% 6 137.71+364. 98"
cl 71.10+2. 30" 12. 60+0. 038 28.10+1. 09* 6 172.52+214.93" 0. 06
c2 72.60+3. 10 13. 100. 04° 28.49+1.11° 6 308. 43+436. 92" 2.71
P1 71.40+3. 30 13.30+0. 05¢ 28.75+1.24° 6 247. 82+285. 47" 1.76
P2 73.65+2. 50 14.20+0. 07° 28.50+1. 28 6 482. 85+398. 45% 5.32

W1 R E A, W2 e F WK, W3 HIRIEREE . CK MXTIE, C1 A1 C2 43 BAE T 0. 22 F10. 44 kg - m™2AK%%, P1 Fl P2 433 Mt FH 7. 50
M 15.00 g - m2BEIR 8, HOPHE BSOS NG TR R SRR AN TR A B ) F R 25 5 4 2 (P<0.05)

028 - 1—_0.695, P<0.01,n=15 780
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= 065f r=0.890, P<0.01,n=15
a0 ! —
% 060 - N A 75 o
£ 055 £
E 170 7%
~ 050} E;
i L =
o 04 1es &
s 040 F
2 Z
@035 160 E
£ o030} =
i 0.25 1 1 1 1 1 1 1 55
08 09 10 11 12 13 14 15 16
U AT H (mg-kg")
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Fig. 6 Correlations among available Cd and As content of

soil and Cd and As content in rice grains and rice yield
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