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Effects of Crop Rotation and Fertilization on Yield and
Nutrient Absorption of Vegetables/Rice
ZHANG Lichengl, LI Juan' *, ZHANG Mingqingl, YAO Jianzu®
(1. Soil and Fertilizer Institute of Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China;
2. Agro-technical Extension Station of Yongchun County, Yongchun, Fujian 362600, China)
Abstract: [Objective] Effects of various types of crop rotation and fertilization on the yield and nutrient absorption of the
vegetables and rice grown on the land were studied. [ Method] Seasonal yields of the vegetables/rice were obtained from
same assigned test lots for 6 consecutive years to determine the variation coefficient and yield stability of the vegetable-
vegetable-rice (V-V-R) and vegetable-vegetable-vegetable (V-V-V) rotations on soil applied with either the recommended
fertilization (RF) or conventional fertilization (CF). Efficiencies on nitrogen (N), phosphorus (P), and potassium (K) utilization
by the vegetables/rice under the treatments were analyzed based on the nutrient contents in the leaves, stems, or grains of the
plants. [Result] In V-V-R, the yields on the sequential plantings of kidney beans, mustard, and rice increased under RF by
9.07%, 7.77%, and 8.43%, respectively, over CF. Whereas in V-V-V the yield increases or reduction on kidney beans, mustard,
and cowpeas were 7.24%, —0.88%, and 7.54%, respectively. On the other hand, the varied crop rotations and fertilizations
appeared to mainly affect the nutrient utilization of kidney beans and cowpeas. The N, P, and K uptakes of the kidney beans
were 13.50%, 10.43%, and 12.16%, respectively, higher with RF than CF in V-V-R; and that of the cowpea on K at 12.84%
was the only significant difference found between RF and CF under V-V-V. The annual nutrient accumulation by the crops was
significantly higher under RF than CF under V-V-R but not under V-V-V. [Conclusion] Planting vegetables and/or rice in

the sequence of V-V-R combined with RF application could result in high and stable annual yields of all crops involved.
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Consequently, besides the significant improvements on NPK absorption, utilization, and accumulation of the crops, V-V-R

rotation with RF was recommended for the farming where applicable.

Key words: Crop rotation; fertilization; yield; nutrient absorption; fixed location experiment
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Table | Experimental design of 3-crops rotation and fertilization on vegetables and/or rice
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Treatment  Crop rotation Fertilization mode

WG (1)
Kidney beam (The first)

Mustard leaf (The second)

LN NG R E~))
Early rice (The third)

LT (375
Cowpea (The third)

I (H2F)

T1 i%%é%ﬁ% e 150-45-105
T2 if%é?ﬁfiﬁf e 150-45-105
T3 ii%;z{ﬁi@m) 171-67.5-67.5
T4 ek 171-67.5-67.5

V-V-V (PF)
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286.5-204-189 - 201-135-135
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Note: the planting time of kidney bean is from early September to the end of November, and mustard leaf is from early December to the end of February, rice and

cowpea are planted from early April to the end of July. V-V-V means the vegetable-vegetable-vegetable rotation, V-V-R means the vegetable-vegetable-rice

rotation, RF means the recommended fertilization, CF means the conventional fertilization.
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Fig. 1| Annual yields of kidney beans, mustard green, rice, and cowpeas under treatments
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Table 2 Effect on crop yield under treatments
75 Kidney beam JF3% Mustard leaf FFE Early rice UL & Cowpea
sy
Treatment P AR AH PR AR RH PR AR5 REL P AR A
Average yield/ Coefficient of Average yield/ Coefficient of Average yield/ Coefficient of Average yield/ Coefficient of
(kg'hm *) variation/% (kg'hm *) variation/% (kg'hm *) variation/% (kg'hm *) variation/%
Tl 2325+2.09a 8.99 57951327 a 22.90 7471£0.45a 6.02 - -
T2 2031+331¢ 16.30 4793t 16.11¢ 33.61 - - 16321422 a 25.86
T3 21.14£2.03b 9.60 53.45+1543b 28.87 6.841+0.49 b 7.16 - -
T4 18.84£3.31d 17.57 4835+17.30¢ 35.78 - - 15.09+3.57b 23.66

Ee RPUFE, PN G EARET R, PRIAES TE>E. AFNG PR R ZR RS (P<0.05) . TR,
Note: the products of kidney bean and mustard and cowpea are the fresh weight, and that of early rice is the dry weight. Data with different lowercase letters

indicate significant differences between different treatments at P<<0.05 . The same as follows.

Fz3 2014 £ 2019 EARREHBLESFEDR. B, #EHEE (BA: %)
Table 3 Average N, P, and K contents of vegetables/rice under treatments, 20142019

UE S I LA [IN=)
iy e LR Kidney beam Mustard leaf Early rice Cowpea
Nutriment element Treatment i Hikk ik ek bk ¥k Kbk
Grain Plant Plant Grain Plant Grain Plant
T1 428 a 233¢ 3.65a 1.53a 1.02a - -
T2 393b 245b 371a - - 346a 1.53a
AN
T3 4.02b 2.54a 373 a 1.42b 0.99a - -
T4 420a 242b 373 a - - 34l a 1.59a
T1 0.55a 03la 0.73 a 031b 0.16a - -
T2 0.53a 03la 0.67a - - 0.67 a 036a
P
T3 0.53a 032a 0.71a 0.38a 0.15a - -
T4 0.54a 029a 0.72a - - 0.62a 037a
T1 3.10a 222b 5.01b 1.03b 4.03a - -
T2 2.85b 242a 4.99b - - 2.89a 3.99a
K
T3 2.839b 2.29b 5.03b 1.12a 399a - -
T4 3.00a 231b 519a - - 1.93b 4.0l a

T2 5 T4RHRA AL . LG RA . S E T2
T4 Qb PRIC I 3% 25 5% 5 T2 AbPRUL EAT R4 5 i 2.89%
BERT T4 kb3 1.93%.,
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ATV FR I FIHBCR . B —FEYNEG, T1 b
PR . B, BRI HRCES W E & T T3 b3,
T1 b 30 2= &7 0FR B0 33 43 R I 8503 8.2 8 T T2 /M
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B SR-SR-REFCE T DU 2 SR HE AR it AT b 2 18 it A
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12.16% K-3E-3EHAE T 51 SR Y HE 77 IR L > 1t
JIE B 3 3 ) AR B 0 12.84%
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Fig.2 N, P, and K uptake efficiency of vegetables/rice under treatments
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Fig. 3 Regression analysis on annual accumulation and NPK absorption of experiment plots of vegetables/rice under treatments
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Table 4 Linear grey model on NPK absorption of vegetables/rice as affected by treatments

FE

Year

2014 2015 2016 2017 2018 2019

BRI RE BRI R TR AR &
N nutrient accumulation P nutrient accumulation K nutrient accumulation
LGS
Treatment bI¥195% B A5 X 7] bI195% & 15 X [ bI¥195% B A5 X 7]
y=atbt R 95% confidence y=atbt R 95% confidence y=a+bt R 95% confidence

interval of b interval of b interval of b
T1 y=0.085+1.293¢  0.994 1.15~1.43 y=-0.032+0.242¢  1.000 0.23~0.26 y=—0.158+1.549¢  1.000 1.47~1.63
T2 »=0.311+0.852¢  0.955 0.60~1.11 y=0.025+0.147¢t  0.997 0.12~0.18 y=0.0311+1.013z  0.986 0.85~1.18
T3 »=0.098+1.199¢  0.994 1.07~1.33 »=—0.068+0.235¢  1.000 0.23~0.24 y=—0.286+1.374¢t  1.000 1.26~1.49
T4 y=0.380+0.883¢  0.958 0.63~1.14 y=0.020+0.155¢  0.981 0.13~0.18 y=0.379+1.046r  0.988 0.89~1.21
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