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Improving the coastal mudflat soil chemical properties and rice growth using straw biochar

ZHANG Ji-ning"?, ZHOU Sheng'*", LI Guang—nan’, SUN Hui—feng"?

(1.Institute of Eco—environmental Protection Research, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China; 2.Shanghai
Engineering Research Center of Low—carbon Agriculture, Shanghai 201415, China; 3. College of Chemistry and Bioengineering, Hunan
University of Science and Technology, Yongzhou 425100, China)

Abstract: In this research, straw biochar was added to the coastal mudflat soil in amounts of 5%, 10%, 15% or 20% (n/m, wet weight) to
improve soil fertility. The rice grain yield and the grain—straw ratio were recorded for two years. And the soil properties were also
investigated to evaluate the effects of biochar on rice plant growing and soil properties. The results showed that the rice grain yield and the
grain—straw ratio were increased with the appropriate biochar amount amended. Straw biochar also increased soil electrical conductivity
(EC) and cation exchange capacity (CEC). The contents of soil total carbon and soil nitrogen were improved with biochar amended
comparing with that of control although their values decreased due to mineralization during soil fallow. No significant effects of biochar were
obtained on soil pH. It is an environmental friendly approach to improve coastal mudflat soil fertility using straw biochar as it has the ability
of carbon immobilization and improvement of soil fertility.
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Table 1 Phsico—chemical properties of experimental materials

PRI MR 1 FEFFEE W ¢
Properties Coastal mudflat soil Straw biochar
IR H % 81.1+2.5 3.50.1

pH 7.6+0.2 8.0+0.2
EC/uS+cm™ 200.0+10.0 5910.0+100.0
k% 1.3+0.1 62.6+2.6
A% 0.03+0.00 0.72+0.00
C/IN 38.2 86.9
CEC/cmol +kg™ 11.9+0.3 40.4+1.2
IKEEPENO/mg - kg™ 1.0+0.0 10.0+0.0
IKIETE PO /mg - kg™ 1.6+0.2 1 090.0+30.0
KIEME K /mg - kg™ 64.5+5.4 20 600.0+590.0
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Figure 1 Rice grain yield for different treatments
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Figure 3 The changes of soil carbon contents for different

treatments in 2015 and 2016
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Figure 4 The changes of soil nitrogen contents for different

treatments in 2015 and 2016
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Table 2 The changes of soil organic carbon contents for different treatments in 2015 and 2016

JRURE S R] Date CK c-5 c-10 c-15 C-20

2015-06-25 0.35+0.01 0.68+0.20 0.84+0.07 0.95+0.07 1.22+0.22
2015-07-23 0.33£0.02 0.59+0.09 0.86+0.04 0.98+0.04 1.2120.17
2015-08-20 0.34+0.04 0.50+0.05 0.77£0.10 1.00£0.12 1.20+0.19
2015-09-22 0.34+0.05 0.53+0.03 0.78+0.12 0.98+0.13 1.14+0.13
2015-10-20 0.36+0.06 0.53+0.04 0.72+0.10 0.95+0.19 1.16+0.12
2016-07-06 0.34+0.10 0.59+0.10 0.75+0.23 0.95+0.21 1.20+0.28
2016-08-08 0.38+0.02 0.58+0.06 0.86+0.12 1.0520.10 1.32+0.28
2016-09-09 0.36+0.02 0.62+0.01 0.88+0.14 1.1520.14 1.3320.09
2016-10-07 0.38+0.02 0.63+0.05 0.87+0.19 1.12+0.18 1.38+0.18
2015-10-20 0.35+0.03 0.69+0.06 0.89+0.26 1.19+0.25 1.38+0.11
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T S IR CEC e E ]
S B 5 A 10 7T B S T, TR P A 49 A L N
il A 49 25638 5 R 9 CECP, HLZE 550 “CHI AR 0 e N e 0 S e T TP
S E R RSS20 CEC R, ABIGO REFF 4 SR
2N =] =] s T
Yrb CEC & 7y 404 cmol ke BLFH A=W et I it B (K -O-C-5 Tﬂclﬁlg - C-15 —-C-20
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£3 KBEKEEMS T CECHKBMEFHTL
Table 3 The changes of soil CEC and water extractable ions for different treatments in 2015 and 2016
e 2015 2016
Treatments  06-25  07-23 08-20 09-20 10-20 07-06 08-08 09-09 10-07 10-20
CEC/emol-kg’  CK 119503 122#0.1  12.0:0.3  13.9:+04 11205 14503 148+0.1 13.6:0.1 134202  13.0+0.1
C-5  11.8+0.1 122403 123103  163+0.6 124x03 14.8+02 148:04 152+06 13.9:03 13.9+04
C-10  123:03 139:03  124:03  18.10.1 122:04 154205 159:04 15603 143:03  14.9:0.4
C-15  124:0.6 155:0.6 12.6:+02 20.8:0.6 122+0.1 152404 16.1+0.5 15.6+0.1 14304  153+0.1
C-20  122:02 137403  144:03 21.1:02 12,602 152403 169:04 16.5:04 16.1=03 15603
NO/mg-kg'  CK  133x1.0 1229+11.0 1187102 64104  7.1:0.6 4101 95640 108199  7.4:0.1  2.5:0.1
C-5  70.6+38 1428+112 87.8+54  75:1.0  87+09  57+03 102.5:52 92436  85+05  3.7+0.2
C-10  659+46 146.8+8.5 81355  7.0£05  79+06  69+0.5 112.5:10.6 80.0+45 9.0+08  3.9:0.2
C-15 58432 138.1:88 63.7+29 8315  65+0.1  68:0.1 123.9:59 72130 103:0.8  5.6:0.1
C-20 627456 15724108 425:1.5  7.7:0.6  9.0+12  80+03 146.0£9.7 56206 9.9+09  7.0+1.2
POY/mg-kg’  CK  10.1:2.1 44x06  16:03  38¢0.1  18+02  15:03 121+12  64+08  4.6+02  3.0:08
C-5  202+27 97459 35104  38:03  3.0£02  32+05 352425 103+58  68:05  3.5+05
C-10  302+23 222421  39:05  38:04 2402  32:08 40356 25645 9.8+04  45:1.0
C-15  354:43 375:28 35:1.0  37:05  2.1+02  35:0.5 464+59 589+3.6 122:1.0  5.1:08
C-20  40.5:2.5 29.6+0.8  33:0.5 3301  2.1%0.1  4.1%0.5  589+7.8  658+89 152¢1.5  6.5:0.7
K*/mg-kg™ CK  645+54 60.0£9.0 40.1£53 40.6s53 424:09 34.1x10 674112 705:56 68.8+32 41.0+1.0
C-5  688:9.0 604x54 41.9:04 459+39 69.8+3.1 447:1.6 81.0:154 989+89 100.0+65 59.8+2.5
C-10 1193+17.0 902+11.0 602+1.4  70.3:9.5 70.6+28 64.7+1.5 1385:17.0 1152+33 98.6x32 72.1+3.8
C-15 168.1:22.4 171.8:0.8 89.3+3.1 86.5:102 78.8+0.4 70.2:3.6 177.6+332 147556 85.6x11.2 82.4:0.6
C-20  234.2+6.3 209.9+10.0 134.6+5.6 109.0:11.6 106.6x6.2 100.5+6.0 208.5+20.4 200.5:9.8 121.5+15.2 110.0£10.5
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Figure 6 Soil pH changes for different treatments
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