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Effect of Different Planting Patterns on Yield and
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Abstract: Buckwheat is a traditional medicinal and edible crop in China, with rich nutritional value and u-

nique health benefits. In recent years, buckwheat has been widely planted in the Chongqing region, but
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there are few reports on the impact of its rotation with different crops on the growth and biological charac-
teristics of buckwheat. This experiment used buckwheat soybean rotation (Al), buckwheat continuous
cropping (A2), and buckwheat wheat rotation (A3) as the main treatment areas. Four different buck-
wheat varieties, Youqiao No.2 (YQ2, B1), Ukrainian large grain buckwheat (W, B2), Youqgiao No. 1
(YQ1, B3), and Jiujiangkuqiao (J, B4), were used as split zone treatments. A 3-year positioning experi-
ment was conducted to study the effects of different planting modes on buckwheat yield composition, plant
morphology and root system indicators in Beibei District, Chongqing. The main research results are as fol-
lows: @ Under the buckwheat soybean rotation, the grain yield of buckwheat is higher than that of the
buckwheat wheat rotation treatment, and higher than that of the buckwheat continuous cropping treat-
ment. Moreover, rotation increases the number of grains per plant and grain weight per plant and a corre-
sponding increase in thousand-grain weight. @ During the same growth period, various buckwheat varie-
ties achieve the maximum values of buckwheat plant height, aboveground fresh weight, and dry weight
under rotation mode. Compared to continuous cropping, rotation promotes the increase of buckwheat
yield, as well as the increase of fresh and dry aboveground weight. @ The accumulation rate, average root
diameter, total root length, total root volume, total root surface area, and root tip number of root biomass
under buckwheat rotation treatment are higher than those under continuous cropping treatment, and the
maximum value can be obtained under buckwheat soybean rotation. In summary, under the conditions of
this experiment, the buckwheat soybean rotation model is beneficial for promoting buckwheat growth and
increasing buckwheat yield, and is suitable for promotion in Chongqing.
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T1 0.7140. 04a 0.76740. 04a 1.00+£0. 21a 0.36740. 10cd 0.56=40. 10bc 0.7140. 10abc
T2 0.6840.02a 0. 6540.02ab 0.9340.51ab 0.3140. 06cd 0.5740.05bc 0. 6640. 14abc
T3 0.45740. 01bcd 0. 61=£0. 05abc 0. 85740. 04ab 0.4740. 14bc 0.7840.13a 0.81=£0.05ab
T4 0.57=40. 03abc 0.61=£0. 03abc 0. 8440.03ab 0.73740. 18a 0.7840.03a 0.8840. 10a
TS 0.46=40. 13bed 0.3840.07ef 0.64=+0. 16ab 0.27=£0.03cd 0.40=0. 05cde 0.54=0. 04bc
T6 0.4140.07cd 0.4240. 15def 0.6040. 15ab 0.2840. 04cd 0. 2840. 05¢ 0.4740.13c
T7 0. 3840.05d 0. 3040. 08f 0.5140. 13ab 0.3640.07cd 0.48=40.02cd 0.4840.07c
T8 0.3740.11d 0.4140. 06ef 0.4940.05b 0.2940.02cd 0.35740. 04de 0.4940.01c
T9 0.60+0. 05ab 0. 6040. 06abcd 0.7340.08ab 0.3640. 02cd 0.46=40. 08cde 0.600. 06bc
T10 0.4540.09bed  0.48+0. 06bcde 0.67=+0. 22ab 0.1840.02d 0.41740. 13cde 0.57=40. 12bc
T11 0.4370. 07bcd 0. 4640. Odcdef 0.70=£0. 28ab 0.41=0. 04bed 0.74=0.08ab 0. 6640. 04abc
T12 0.4240.10cd 0.53740. 12bcde 0.5740.08ab 0. 64=0. 26ab 0.4270. 11cde 0.54=0. 25bc
Al 0.6040. 10a 0.66=40. 06a 0.9140.07a 0.4740. 16a 0.6740.11a 0.7740.09a
A2 0.41%0.04b 0.3840. 05¢ 0.5640.06b 0.3040.04b 0.3840.07c 0.5040.03b
A3 0.48=+0.07ab 0.5240.05b 0.67=%0.06ab 0.40=%£0. 16ab 0.51%0. 14b 0.59%0. 04ab
P EA2/mm
T1 0.97+0. 06ab 0.98+0.03a 1. 2240. 04a 0. 7940. 04abc 0.78+0. 02bc 0.88+0.02ab
T2 1. 07£0. 05a 0.9740.03a 1.19+£0. 03ab 0. 79740. 09abc 0.80=£0. 06ab 0. 8440. 05abc
T3 0.92=+0. 04bc 0. 8040. 04bcd 1. 04=+0. 08¢ 0. 74=0. 03bed 0. 7540. 02bcd 0. 82740. 0labc
T4 0.90=£0. 02bcd 0. 84740. 02bcd 1.02+£0. 09¢ 0.83%40.02a 0.8840.01a 0.8940. 05a
TS 0.88=40. 06bcd 0.8140. 01bed 0.9440. 05¢ 0.7040.01de 0.6740.01e 0.7540.02cd
T6 0. 88=+0. 05bcd 0. 7940. 08bcd 0.96=40. 11c 0.71740. 04cde 0.72740. 05cde 0. 80=40. 03bed
T7 0.91=40. 02bcd 0.74740. 04cd 0. 7640. 04d 0.6540.02e 0. 68=40. 03de 0.7240.02d
T8 0.8240.02cd 0.7340.04d 0.9440. 04c 0. 7540. 02abced 0. 7840. 05bc 0.7640.02cd
T9 0. 96=+0. 08ab 0.87=+0.04b 1.02+0. 09¢ 0.76=+0.0labed  0.75%0. 02bcd 0.79740. 04bcd
T10 0.92+0. 13bc 0.84+0. 06bc 1.06+0. 10bc 0.7740.02abed  0.7740. 06bc 0. 83+0. 04abc
TI11 0.7840.01d 0.7640. 09bcd 0.9440. 05¢c 0.7240.02cde  0.73%0. 02bcde 0.7540.03cd
T12 0. 88=+0. 06bcd 0.7940. 04bed 0.9740. 03¢ 0.8240.02ab 0. 8840.02a 0. 7740. 08cd
Al 0.9740.07a 0.90=40. 08a 1.12+£0. 09a 0.7940.03a 0. 80740. 05a 0. 86740.03a
A2 0.8740.03b 0.7740.03b 0.90=£0.08b 0.70=40. 04b 0.7140.04b 0.76+0.03b
A3 0.8940.07b 0.8240. 04ab 1. 00+0. 05ab 0.7740.04a 0.7840.06a 0.797+0.03ab
BRI /em
T1 289. 32a 326.99a 444, 61a 329. 36¢ 501. 61abc 564.97a
T2 278.11a 295. 74a 395. 56abc 269. 82cde 394. 16bed 433. 7lab
T3 213. 63bc 278.63b 410. 96ab 364. 10bc 616. 20a 570. 42a
T4 205. 06bed 269. 51bc 315. 10abed 526. 95a 394. 67bcd 492. 19ab
TS 177. 88cd 170. 60f 234. 64cd 274.67cde 417. 69bed 392.92ab
Té6 201. 90bced 236. 22bcd 218.49d 192. 86e 312. 30de 362. 21ab
T7 194. 41cd 193. 10ef 228.91cd 267. 69cde 459. 16abced 434. 54ab
T8 155.01d 226.17d 209. 81d 277. 82cde 192. 81e 315. 54b
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T9 267. 33a 227. 26d 257. 95bed 298. 10cd 500. 31abc 457. 28ab
T10 248.97ab 248. 24bcd 319. 96abced 229. 85de 353. 67cde 426. 85ab
T11 205. 55bed 221.52de 380. 61abced 315. 44cd 573. 56ab 522. 72ab
T12 190. 30cd 235. 60bed 219. 39d 437.33b 319. 41de 421. 86ab
Al 246.53437.52b  292.72421.91b  391.56+47.57b  372.56495.30b 476.66+91.68b 515.32456.34b
A2 182.30+17.99a 206.52+26.17a  222.96+9.55a 253.26435.07a 345.49+103.13a 376.3+43.47a
A3 228.04=431.27ab 233.16+10.05a 294.48=+61.32a 320.18+74.82ab 436.744104.20b 457.18=440. 20b
AR em’
T1 4.9240.44a  5.160.74a  8.5240.48ab  3.3240.94bc  5.3240.7la  5.980.90ab
T2 5.7640.12a  5.8140.33a  10.78+2.71a 2.6140.86c  4.64740.53abc  5.12+ 1. 76ab
T3 3.2040.36c  3.7440.24b  6.3240.65bed  3.26+1.34bc  5.8340.22a  5.8241.75ab
T4 3.0540.05¢c  3.3840.32bc  5.2240.52cde 6. 46 1. 72a 5.760. 53a 6. 74+ 1. 29a
T5 3.05+1. 33¢c 3.22+0. 28bc 5.11+0. 72cde 2.38%£0. 85¢ 3.33+0. 63de 4. 87+0.72ab
T6 3.04=+0. 54c 3.13=+0. 77bc 5.57+0. 8lcde 1. 68+0. 26¢ 2.32740. 45e 3.96=+1. 33ab
T7 2.1840. 35¢ 2.3140. 16¢ 3. 65+0. 58de 2.30740. 46¢ 3.46+0. 13cde 4.11%1.17ab
T8 2.134+0.59¢ 2.34+0.55¢ 3.3140. 16e 2.53+0. 13c 2.3040. 28e 3.17£2.10b
T9 4.58+0.92ab 3.70%0. 74b 6.5140. 52bc 3.14=+0. 66bc 4.0240. 76bcd 5.07=%0. 86ab
T10 3.4570. 35bc 3.1140.57bc 5.63741. 43cde 2.3140.71c 4.05+0. 37bed 5.1140. 99ab
T11 2.8440.53¢ 2.1840. 83¢ 4.727+1. 47cde 2.8740. 46¢ 5.14+0. 66ab 4.89+0. 39ab
T12 2.3040. 06¢ 2.34740.48¢ 3.96+1. 17cde 5.4442. 2ab 3.4840. 66cde 3.72+1.79ab
Al 4.2341.15a 4.52+1.00a 4.52+1.00a 3.91+1.50a 5.3940.47a 5.9240.58a
A2 2.60+0.45b 2.7540.43b 2.75+0.43b 2.22+0.32b 2.85740. 54b 4.03=£0.60b
A3 3.294+0. 85ab 2.83%£0.61ab 2.837£0.61b 3.44+1. 19ab 4.17%0. 60a 4.70£0.57ab
R A/ em”
T1 87.58a 88. 15a 136. 88ab 80. 90b 119. 49¢ 134. 50a
T2 82.05a 87. 42ab 140. 13a 66. 36bcd 93. 04de 111. 56bc
T3 66.77b 77. 19abc 114. 04abc 79. 32bc 144. 49a 142.03a
T4 57. 75bc 68. 65bcd 92. 90abc 114. 86a 117.69¢ 133. 70a
T5 54. 81bc 45.12¢ 81. 75abc 65. 62bed 98. 73de 102. 80bed
T6 57.23bc 64. 17cde 78. 72abc 45.97e 68. 63f 89. 47de
T7 49. 50¢ 45. 37e 69. 61abc 62. 63cd 97.05de 97. 74cd
T8 45. 14c 53. 85de 64.27c 65. 30bed 51.81g 77. 28e
T9 79.73a 69. 98abcd 87. 95abc 77.51bc 101. 14d 112. 12bc
T10 65. 88b 63. 79cde 96. 89abc 58. 84de 87.47e 109. 06bed
T11 56. 01bc 59. 08cde 107. 50abc 73.63bed 130. 23b 123. 36ab
T12 48.79¢ 57.83cde 67.17bc 75.12bcd 87.98e 103. 35bcd
Al 73.54+11. 88a 80. 35+8.02a 120. 99+19. 08a 85.36+17.94a 118.68+18.20a 130.45+11.38a
A2 51.67+4.69b 52.1347.79b 73.59+6.99¢ 59.88+8. 11c 79.05419. 76¢ 91.82=+9. 65¢
A3 62.60+11.60ab  62.67+4.77b 89.88+14. 82b 71.274+7.31b 101.7+17.36b  111.97+7.29b




22 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 45 %

%R 5
e ‘2019 - ‘2020 -
TFAE e A TFAE THE 5 101 g8l
R %

T1 581.11a 731.31a 933.97a 618. 46bc 988. 27ab 1282. 50a
T2 602. 78a 747. 11a 835. 53ab 451. 69de 742. 38cde 837. 56bcd
T3 393. 83cd 546. 56b 691. 36bc 517. 03bcd 1104. 20a 1143. 42ab
T4 362. 56cdef 495. 42bc 623. 22cde 806. 03a 875. 31bcd 940. 17bcd
T5 420. 44cd 429. 44bed 435. 83fg 489. 33cd 797. 42bcde 876. 44bed
T6 380. 22cde 432. 77bed 479. 33efg 311. 25e 603. 75ef 793.61cd
T7 278. 891 359. 29cd 372.28¢g 496. 98cd 810. 17bcde 806. 83cd
T8 276. 171 333. 88d 448. 441g 445. 53de 434.03¢g 618. 00d
T9 523. 64ab 464. 44bed 516. 72defg 540. 23bed 897. 52bc 966. 92bc
T10 451. 00bc 568. 83b 595. 78cdef 412. 67de 714. 75cde 832. 40bcd
T11 341. 11def 428. 22bcd 676. 11bcd 500. 48cd 958. 20ab 1027. 83abc
T12 297. 78ef 476. 33bed 511. 28defg 649. 15b 673. 00de 873. 58bced

Al 485.074107.72a 630.104110. 74a 771.024121.35a 598.31+133.84a 927.54+134.08a 1050. 914+173. 19a
A2 338.93463.04c 388.85+43.22¢ 433.97+38.98¢ 435.77474.53c 661.344154.64b 773.72+95.25b
A3 403.38489.11b  484.46451.84b 574.97467.29b  525.63484.95b 810.874119.86a 925.18+76. 73ab
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3.2 FEAFAMHEEINRRANZ N
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T AR R R AR R, ARHR ™ e X D 2 AR R TR RS R, B - AR
Ab BN F KB SRR AL B S A AR AR TR . BRI, BRR A, SRR R AR HRAREL
B T AR AL B
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