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Effects of Irrigation Methods and Biochar on Peanut Root,
Phosphorus Utilization and Yield

XIA Guimin WANG Yujia WANG Shujun  YANG Qingfeng CHI Daocai
(College of Water Conservancy, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: In order to determine the optimal irrigation method and biochar application rate for peanut,
field experiments were conducted in Fuxin Mongolian Autonomous County Experimental Station of
Northwest Liaoning Province for two consecutive years from 2018 to 2019. In this experiment, Xiaobaisha
1016 peanut was used as the material, and the split plot design with two factors was used, the main plots
included three irrigation methods: furrow irrigation (), drip irrigation (D) and mulched drip irrigation
(M), the sub-plots within each of main plots included four biochar application rates: 0 t/hm’ (BO) ,
10 t/hm’(B10), 20 /hm”(B20) and 40 t/hm” ( B40). The effects of different irrigation methods and
biochar application rates on soil available phosphorus content, peanut root morphology and phosphorus
accumulation were studied. The results showed that there was a significant interaction effect between
irrigation method and biochar application rate. The highest yield of 10 t/hm® biochar was obtained under
mulched drip irrigation, and the average yield increase in two years was 14.2% . Biochar could
effectively promote the optimization of peanut root morphology, and the application of 10 t/hm” biochar
under mulched drip irrigation could significantly increase the root length, root surface area and root
volume. Compared with no biochar application, 10 t/hm’ biochar application significantly increased the
available phosphorus content and plant phosphorus accumulation, and the coupling effect of mulched drip
irrigation with 10 t/hm” biochar application was the most obvious. Therefore, MBI10 treatment was the
best coupling mode in this experiment. This mode can give full play to the interaction effect. By creating
a good peanut root morphology, increasing the available phosphorus content in the surface soil, and then
promoting the absorption and accumulation of phosphorus by plants, and finally achieving peanut yield
increase.

Key words: peanut; mulched drip irrigation; biochar; root morphology; yield; phosphorus
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Tab.1 Root length of peanut in whole growth period under different irrigation methods and biochar application rates
cm
s 2018 4F 2019 4
Ss FS PSS PFS SS FS PSS PFS
FBO 480. 02 1147.94¢ 1320.03° 665. 28" 451.71¢ 892.78° 1.095. 64! 547.27¢
FB10 592. 69 1471. 54" 1918. 85 822. 80" 574.23% 1221. 54" 1551.07 721. 06"
FB20 622.71° 1338. 05" 1691. 34" 768. 52" 550. 940 1222. 19" 1 473. 65 766. 05
FB40 502. 45" 1221.22¢ 1 609. 25 719.90¢ 497.71" 1017. 60" 1259. 09 717. 81"
DBO 478. 021 1142.33¢ 1370. 47% 717. 84 445.61¢ 898. 67 1191. 69" 581.49%
DBI10 616.28 1546.97" 2 059. 66° 869. 97" 581. 06" 1239. 22" 1 676. 84 779. 49
DB20 617. 39" 1378. 62" 2014. 64" 781. 46" 549. 41 1187.70" 1571.25" 751.99%
DB40 495. 46 1297. 52 1571. 60 761. 51" 487. 40 1051. 63" 1317.51% 674. 60"
MBO 484.25¢ 1192.81° 1474.01% 844. 47" 451.76¢ 1 148. 43" 1206. 42 614. 98
MB10 635.75° 1817.82° 2239.51° 1079. 59° 593. 67" 1 696. 89° 1.853.93° 896. 37°
MB20 610.22% 1383. 63" 2192. 66° 908. 93" 584. 10" 1309. 19" 1.824.97* 801. 70"
MB40 559, 52k 1305. 33" 2023. 67" 802. 80" 487. 76 943, 30 1562. 40" 772. 08
1 * * *x * sk s
F B k% *k *k ETS ETS sk sk sk
IxB * * e

TE :SS FRTH I FS F R FEE I ; PSS KRG I s PFS FoR WA o 1 Fm i 28 B FoR AP i &t

# RNZEFBE (P <0.05), #x

RN ZESM R (P <0.01) ; [F S BAE G AR /NG 8RR A [ b J ) 22 55K 5% S 25K o R IR,
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Tab.2 Root surface area of peanut in whole growth period under different irrigation methods and biochar application rates

2

cm
2018 4F 2019 4F
fib B
Ss FS PSS PFS SS FS PSS PFS
FBO 80. 95" 234. 44 233.23°¢ 112.41° 59. 28" 151. 80 201. 90" 92. 74"
FB10 109. 02 270. 85" 330.50" 120. 82" 82.51* 172. 94" 250. 87" 107. 36"
FB20 111.32° 262. 20" 336. 96 126. 55 89. 95" 168. 38" 251. 46" 111.95¢
FB40 80. 74" 258. 89" 284. 56 116. 36" 68. 82" 164. 32" 228. 414" 107. 07"
DBO 76.23° 241. 40 250.51° 110. 25" 58.67" 141. 721 206. 22 91. 88"
DB10 103. 63 307.25% 321. 50" 131. 24 81.25" 180. 92 273. 66" 115. 50
DB20 111.13* 268. 34" 313. 92" 121. 08" 84.81° 169. 98" 240, 27 113. 00
DB40 89. 25" 252, 55 289. 51 118.31" 76. 34 152.56 210. 52 106. 77
MBO 84. 42 269. 07" 266. 26" 114. 68" 60. 17" 168. 32" 210. 48" 89.29°
MB10 111.93° 346.79* 393.41° 159. 57" 91.99* 217. 54" 297.52° 131. 04*
MB20 103. 03 288. 97" 357. 69 128. 47 86. 68" 200. 68 283.83" 120. 16™
MB40 98. 65 263. 91" 283. 96 125. 63" 75. 12 186. 73" 260. 42 109. 99>
F B XS sk sk EX S Kk EE EE EE S
IxB * *
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Tab.3 Root volumn of peanut in whole growth period under different irrigation methods and biochar application rates

3

cm
2018 4 2019 4F
fib B
Ss FS PSS PFS SsS FS PSS PFS
FBO 1.17¢ 2.58" 3.56° 1. 19¢ 0. 64" 1.90° 3. 341 1. 16
FB10 1.36%° 3. 220 4,39 1.65% 0.92° 2. 08" 4,03 1.35%
FB20 1.68% 3. 46" 4, 56" 1. 49" 1. 00* 2. 11" 4,75 1.27"
FB40 1,29 3. 12 4, 18" 1. 46" 0. 87" 2.02"% 3. 16" 1. 24P
DBO 1.14¢ 2.87¢ 3.99% 1.35% 0.60° 1.81° 3. 80 1. 15
DB10 1. 42 3.57% 5. 14" 1.63" 1.o1® 2.30" 5.05 1.43%
DB20 1.74° 3,230 4, 540 1.53" 0.93* 2,22 4,110 1.35%
DB40 1.21"% 3. 18" 4, 18" 1.47" 0. 88 2.02"% 3. 86 1.20"
MBO 1.20" 2. 950 3.91% 1. 43" 0. 78" 1. 96 3. 76 1. 041
MB10 1. 46 3.94° 5.27° 1.92° 1.04° 2.72° 5.69° 1.55°
MB20 1.68% 3. 48% 4. 86" 1.63% 0.93* 2.47% 5.16° 1. 44"
MB40 1.29%¢ 328" 4, 490 1.55" 0. 79" 2. 08" 3.95 1.31%
1 PE * s *
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Tab.4 Dry matter accumulation of peanut in whole growth period under different irrigation methods and

biochar application rates kg/hm’
2018 4F 2019 4F
Ak B
Ss FS PSS PFS Ss FS PSS PFS
FBO 482. 84° 2714.73" 5802.61" 7999. 05 411.08° 2138.56" 3929.37¢ 6388. 72"
FB10 578.27% 3054. 92 6784.99°*"  9063.07" 456. 83" 2799. 85 5 832. 83 7952. 86"
FB20 620.25™ 3431.42" 7184, 45" 8 753. 53 496. 78 3119.26°" 5960.51% 7531, 474
FB40 552. 85" 3151.37°" 6393. 95" 8 400. 111 472,23 2741.02° 4989. 60" 5881. 34¢
DBO 491.41° 2848.36" 6418.22" 8 296. 69 434. 47" 2226.37¢" 5338. 66" 6 908. 03"
DBI10 590. 04 3238, 520 7715, 220 9952, 55 483,27 3095. 30" 7 682.25" 9412. 99
DB20 641. 60° 3 666. 30" 7763. 74" 9031. 04" 491. 40" 3 548. 94" 6719. 62 8 422. 48"
DB40 543.70" 3205.26°"" 6 890. 64°" 8 472. 45 475. 437 2777. 62 5736. 52" 6432.75"
MBO 489.23°¢ 3 080. 63 7121.26°% 8 455. 60" 429. 82" 2570. 19" 5563. 08" 7503. 58
MB10 632.31° 4626.17° 9 304. 92° 11 153. 48° 509. 42° 4136.36° 8 888.03* 10 598. 59°
MB20 636. 23" 3922.69" 8275.92% 10 364. 58" 498. 09 3850.93* 7 643. 46" 9674.75"
MB40 584. 96 3598. 91" 6 653. 679" 9371. 45" 471.36" 3325. 39" 6 103. 44 9 166. 78"
1 ko T ko k% sk ok
a B B3 EES EX S Kk Kk EEY sk EE S
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S ok EE
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