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Effect of different cultivation methods on soil temperature and agronomic
characters and yield of autumn peanut(Arachis hypogaea L.)

WANG lJianguo®, LIU Dengwang®, LI Lin*", ZHANG Hao'", HE Xiang®, WAN Shubo? GUO Feng?, LI Yuging®

(1.a. College of Agronomy; b. College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha,
Hunan 410128, China; 2.Biotechnology Research Center, Shandong Academy of Agricultural Sciences, Ji’nan,
Shandong 250100, China)

Abstract: A large peanut variety Xianghua2008 was used as the material, and six treatments (A, film mulching +
drilling sowing + shading; B, film mulching + drilling sowing; C, film mulching + shading; D, film mulching; E, open
field sowing + shading; CK, open field sowing) were conducted to study the effects of different cultivation methods on
diurnal variation and seasonal variation of soil temperature, emergence rate and agronomic traits, yield and quality of
autumn peanuts. The results showed that the seedling emergence rates of A, E, and CK treatments were 81.9%, 90.4%
and 85.7% respectively, which were significantly higher than those of the other treatments. During the podding and
full-fruiting stages, A treatment had a significantly higher temperature at ridge surface and soil depths of 5 and 10 cm
than CK. The temperatures at 5 cm and 10 cm soil depth of A treatment were 1.1-1.6 “C and 1.1-1.9 °C higher than
those of CK respectively in the daytime and 0.7-1.4 °C and 1.1-2.0 “C higher in the night. Compared with CK, the main
stem height and side branches length under film mulching + drilling sowing + shading treatment were significantly
higher at the maturity stage. The number of pods , the full fruit pods number and the yield were 38.4%, 113.5% and
15.2% higher than those of CK, and the fat content and oleic acid content in kernel were higher than those of CK, and the
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reproduction coefficient in autumn was 15.8. By comprehensive analysis, the cultivation method of film mulching +
drilling sowing + shading was a suitable mode for autumn peanut in Hunan Province.
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Table 1 Daily variation of soil temperature under different cultivation methods at seeding stage
IC
06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 (Sggg) 02:00 04:00 06:00
1m 268 325 35 370 378 396 370 325 310 292 285 270 276
A 28.0 34.7 42.9 42.7 44.7 44.9 379 32.1 31.1 29.3 28.6 28.3 27.3
B 27.2 34.8 44.1 46.1 47.1 45.2 39.3 335 31.7 30.0 28.9 28.4 28.3
C 280 346 445 476 445 464 393 324 320 307 296 290 284
D 28.5 36.0 47.7 50.3 48.5 49.3 41.0 33.8 317 30.1 30.1 29.0 28.5
E 25.9 32.1 36.0 39.8 37.8 37.8 313 28.2 27.5 27.5 27.0 25.7 26.0
CK 24.9 31.8 41.1 42.2 40.5 38.8 32.2 27.4 27.1 26.5 26.6 24.6 26.6
5cm A 309 323 370 400 417 421 411 376 356 337 330 320 314
B 31.0 325 37.3 40.4 43.0 43.1 415 37.8 35.5 33.9 32.9 32.1 31.6
C 317 33.3 38.1 42.1 43.7 44.6 42.8 39.5 37.1 35.4 34.5 335 324
D 320 340 398 447 466 470 450 409 383 359 349 334 324
E 27.8 29.1 32.0 34.1 34.3 345 33.3 31.2 29.9 29.1 28.9 28.3 28.0
CK 27.1 29.3 32.7 34.3 35.1 35.3 335 31.2 29.8 28.9 28.5 28.2 27.4
10cm A 326 329 349 373 392 400 396 384 365 353 346 337 330
B 327 329 347 371 401 402 402 385 368 351 345 338 328
C 33.8 32.9 35.7 38.1 40.5 41.8 415 39.8 38.3 36.7 35.7 34.9 34.1
D 34.1 33.9 37.2 40.6 43.6 445 43.8 41.6 39.8 37.6 36.0 35.6 34.7
E 285 292 309 324 330 333 328 314 307 298 295 293 285
CK 28.5 29.1 30.6 31.8 32.8 333 33.1 31.8 30.7 29.8 29.5 29.4 28.6
2.1.2 #aEHy R AAMMEA LHERZE £ 5 10cm CK 11~1.6 11~1.9°C
AL 5 10 cm
2 1m  12:00—16:00 Ck  07-14 11-20°C
21.5~23.1 C  20:00 06:00 5 10cm 15T (
7.2~125°C + + 15~17 C)
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Table 2 Daily variation of soil temperature under different cultivation methods at maturity stage
IC
06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 (ggfgg) 0200 04:00 06:00
1m 93 162 185 226 231 215 170 125 9.9 8.8 7.9 7.2 6.9
A 129 156 175 200 213 203 176 164 140 131 122 115 113
CK 105 141 166 197 203 186 157 136 115 108 10.0 9.6 8.4
5cm A 165 170 178 194 208 208 199 186 174 165 164 158 155
CK 153 157 168 180 192 193 183 175 164 158 151 144 143
10cm A 181 184 187 194 203 209 204 200 194 187 183 178 174
CK 170 170 171 179 188 190 187 180 175 171 169 167 163
Cs s N <0.
2.1.3 HIEH KaHAIEA 14:00 B LB FH (P<005 1) 5cm
+ +
AR 2y
TG 7R
CK
+ + 74 33 21 13 10°C 10cm
5 10cm CK CK 65 29 21 16 11°C
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s 20k Table 3 Agronomic characters of peanut under different
cultivation methods
0 /em /em
Hi EE3 I OE S I 18.3 11.0 45.6a 51.9a
LHY
a 17.8 113 43.6ab 45.9b
o 17.3 10.2 43.3ab 44.4b
CK 17.2 11.0 42.4b 45.7b
c (P<0.05)
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Fig.1 Temperature at 14:00 under different cultivation methods
during different growth stages + + +
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Table 4 Peanut pods test traits under different cultivation methods
/% 9 I(kg-(667 m¥)™)
A 15.5a 7.9a 7.6b 73.6 21.55b 352.5a 15.8a
16.4a 6.4b 10.0a 75.1 24.54a 308.7b 12.8a
13.0b 4.5¢c 8.5ab 74.6 18.19¢ 328.5ab 9.0b
CK 11.2c 3.7c 7.5b 73.9 17.86¢ 306.1b 7.4c

(P<0.05)
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Table 5 Inspection effect among subjects on yield
1l df F Sig.
4165.263 3 1388.421 6.635 0.015
1259 323.230 1 1259 323.230 6 018.247 0.000
530.670 1 530.670 2.536 0.150
3286.830 1 3286.830 15.708 0.004
347.763 1 347.763 1.662 0.233
1674.007 8 209.251
1265 162.500 12
5839.270 11
2.4.2 #HITF XA SR Hh +
5 + + +
0, 0,
50 8% CK 30.6% CK 31%
+
*6 ARFKBARNTEERNRR
Table 6 Quality of peanut kernel under different cultivation methods %
A (50.2+1.4)ab 24.5+0.9 11.6+0.4 (3.7£0.3)b (30.6+1.4)a (48.4+1.0)c
B (50.8+0.7)a 24.3+0.8 12.240.3 (3.6+0.1)b (28.5+1.4)b (49.8+0.9)b
E (49.6+0.5)b 24.04£0.6 11.740.3 (3.9£0.1)a (27.1+1.4)b (51.1+1.3)a
CK (49.6£0.7)b 24.6x0.7 12.0+0.2 (3.9+0.1)a (27.5+0.5)b (50.4+0.4)ab
(P<0.05)
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