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Effects of Fertilization Level and Variety on Soybean Yield and Plant Nutrient Accumulation

in Red Soil Region

WU Yan!, WU Hao?, SUN Mingzhu®, ZHANG Jiulan?, SONG Huijie', HU Dandan', LIU Kailou'", HUANG Shangshu'

(1 Institute of Red Soil and Germplasm Resources, Nanchang 331717, China; 2 Fuzhou Institute of Agricultural Sciences in
Jiangxi Province, Fuzhou, Jiangxi 344100, China; 3 Jiangxi Agricultural Technology Promotion Center, Nanchang 330046,
China)

Abstract: Fertilization and variety are the main factors limiting soybean yield in red soil area. To explore effects of the
interaction between fertilization level and variety on soybean yield and plant nutrient accumulation, a dual factor completely
randomized block design was adopted in this study , three fertilization levels were respectively set for the main treatment, no
fertilization (CK), formula fertilizer 1 (L1), and formula fertilizer 2 (L2), and four soybean varieties were respectively set as vice
treatment, Zhongdou 41 (ZD41), Nannong 99-6 (NN99), Nannong 57 (NN57), and Nannong 66 (NN66). Effects of 12 treatments
on soybean grain and straw yield, yield increase rate, soil nutrients, and plant nutrient accumulation were analyzed. The results
indicate that, there was significant increase in soybean grain and straw production under fertilization level and variety interaction
(P<0.05), and the grain yield and straw yield of L2-NN66 were higher. Grain production capacity of nitrogen, phosphorus and
potassium of soybean were affected under fertilization level and variety interaction. The main treatments of L1 and L2 were
beneficial to increase soybean yield, and formula fertilizer L2 was better than L1 treatment. Content of soil available nitrogen,
phosphorus and potassium increased significantly under fertilization level and variety interaction, and the increase of L2-NN66
was higher. The accumulations of nitrogen, phosphorus and potassium nutrients in soybean plants also increased under

fertilization level and variety interaction, and L2-NN66 was also higher. From the correlation between soil nutrients at flowering
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stage and nutrient uptake of soybean plants at maturity stage, there is significantly positive correlation between the contents of

soil alkaline hydrolyzed nitrogen, available phosphorus and potassium with the absorption of nitrogen, phosphorus and potassium

nutrients of plants. Under the two-factor interaction of fertilization level and soybean variety, L2-NN66 was beneficial to soybean

yield and plant nitrogen, phosphorus and potassium accumulation, which can be used as soybean fertilization level and variety

combination to promote suitable planting.

Key words: Fertilization level and variety interaction; Yield; Nutrient accumulation; Soil nutrients
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F1 XL R HERTER(kg/hm?)

Table 1 Experimental treatment and fertilization situation
Fab3 Rllpose R FHEEHEAL Afepne N P,0s K,0
CK ZD41 0 0 0 0 0 0
NN99 0 0 0 0 0 0
NNS57 0 0 0 0 0 0
NN66 0 0 0 0 0 0
L1 L1-ZD41 76.92 461.54 76.92 35.38 25.15 38.31
L1-NN99 76.92 461.54 76.92 35.38 25.15 38.31
L1-NN57 76.92 461.54 76.92 35.38 25.15 38.31
L1-NN66 76.92 461.54 76.92 35.38 25.15 38.31
L2 L2-ZD41 96.15 513.08 51.54 44.23 27.96 25.67
L2-NN99 96.15 513.08 51.54 44.23 27.96 25.67
L2-NN57 96.15 513.08 51.54 44.23 27.96 25.67
L2-NN66 96.15 513.08 51.54 44.23 27.96 25.67
1.4 BESH FEP7 i A 35 IR0 (P<0.05) . S5 ANHEAL(CK) F 4021

& H] Excel 2010 23 Al g &l , k1] SPSS
20.0 FX {4 Duncan 52 25 V5 A8 560 2 AT AN ) Ak B[] 2
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H1 32.83%. ANt AE (CK) 3= A HH g 4 Z 51 K 5 b
PRI RN, JELL NN66 S Rh S P i 22 Atk
SEHEFEAET, KRS E i m e L2-NN66, H
KJ& L2-NN57, ZD41 =i, FEFF - =8y

s H E o
2 HRESM L2-NN57 fix s, HORE L2-NN66, ZD41 ffk.
2.1 MEREKFEMBMEERKEFNINEFTF = 2.2 HMEREKFEFMEFHEEMNKERAMER.. &6,
=] A FEFFRLEE S NG FE R 0
& 1 R, it I8 2K S0 D B AR R R FFS ¢ 2 AT, RO A P2 kAL A0 BE e PR Tl AR
9000 -
[ okudpm [ ks
a ab
7500 abed bed v
bed abed bed } a;};
6000 - d
rg ¢ ed j|1i d
é i ab % a f
E 4500_ de bcl bC EI'[ J{
¢ o od cd
de cd
3000 -
[$]
1500
]
F S 5 $£|F S 5 £15F & 5 8
§ £ 5 51§ £ £ £ |§ £ 5 =
S 5 05 3 K 9 9 g
CK L1 L2
s

(P PN AN () 73R [l — RS A B0 A [ Ak B ] 25 7t W 25 (P<0.05))
Bl 1 FERB/K- @ EIEN K SR RANEFT - 820

Fig.1 Effects of fertilization level and variety interaction on soybean grain and straw yield
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B R IC 2 R B B 1 RE T o I AE KPR S R R
KORRAETHFRRE I Z R AN, e, 204
FERFRLRE AT 2557 . SANEAE(CK) A AT, L1
Al L2 AP AR A RERL R AR T 4 T3 i T
3.03% Fl 6.13%, 284 FPRLIRE 1235 F- Bt
T 4.05% 1 13.50%, 14w r=krh s 2
SEXIEL T 41.62% F37.41%, AR, AT
FERLAYRE 1 K/INA ZD4A fi, HARJE NN66, Fefikid

J2 NN57, BiJ5AE L1 A1 L2 i AJS 7% Jy NN99 fz i,
NN66 HIK, ZD41 e fif. 3752 R 2 A TEEAE K
TR R G RER — TR bR, 5 AL (CK) A FEAH
Fb, L1 AT L2 FAb 3 OR R R 5 G R b i = i
SR PRI RN 28.96% Fl 38.73% L1 AbF =
RR/NFIN L1-ZD41 Fein, HUOE L1-NN66, Hefik
4 L1-NN99, L2 b3 rf =22 /MUl L2-NN57 £
W, HOKJE L2-ZD41, HefitE L2-NN99,

*2 TRLEBTAXEZRNSE. &8, SEEFTREHFGmE

Table 2 Grain production capacity per unit and yield increasing rates of N, P and K under different treatments

4k 3t A PERERLRE T (ke/kg) W R (%)
K e gxil

ZD41 13.99+0.83a 20.19+1.19a 29.80+1.76abed -

NN99 13.33+1.88a 19.33+£2.72a 34.90+4.91a -

NN57 13.23+2.23a 20.57£3.47a 32.02+5.4abc -

NN66 13.64+0.84a 12.214£9.5b 28.64+1.77bcde -
L1-ZD41 14.07+2.36a 10.67+8.22b 33.1£5.56ab 56.80+16.77a
L1-NN99 14.45£1.69a 11.33+8.78b 31.09+3.64abcd 6.58+5.87¢
L1-NN57 13.48+2.64a 10.09+7.78b 25.86+5.07de 25.19£11.09bc
L1-NN66 13.84+2.68a 10.14+7.75b 30.24+5.86abed 27.27+16.66bc
L2-ZD41 13.96+1.63a 10.80+8.36b 30.71+3.58abcd 41.73+£8.66ab
L2-NN99 14.86+2.94a 10.90+8.65b 26.26+5.20cde 15.43+£6.92¢
L2-NN57 14.32+1.36a 11.97+9.43b 23.78+2.25¢e 56.23+12.89a
L2-NN66 14.38+2.18a 11.58+9.21b 27.71+4.2bcde 41.53+15.59ab

T R FFIARNG 55235 4 B A] 3 22 5%(P<0.05), T,

23 MEREKEMBFMMEENAEAEEFERLIE
el
Jiti A 7K1 gt e LA S 34 - S el L AT AR
1 AU o (R 3). HANHEAR(CK) AL BEAH L,
L1 A1 L2 40P A+ SEnd i Z 235 0 T 24.14 mg/kg
Fl 54.62 mg/kg, A BTN T 6.72 mg/kg Fl
441 mgkg, HRCEPFIIHENT 31.42 mg/kg F130.8 mgkg.
it AE AP0 it A AT B e i A A Sl B AL
BRFRAY LA L2-NN66 4bBR# & .
24 HEREKFEMBFHNEZEEN KEEHKITS

LA

4 R it ALK R R 52 S b B XS K AR R
A B W RBENAEREYW, B E AR
HAERON o BEAORE , FERSR 5 R R AE AP
A BT, RIMAECTAE 2 (L2)>Hl A 1
(LD)> AL (CK) . abfhiE) 225 2, [l— it At 244
T, NN66. NN57 (57455 ZREE AR T NN99 |
ZD41, Hrh ZD41 TEARMIEAIF T A . B, # EH
EERAR, J391°0(150.194£9.99) . (104.08+18.22),

F 3 EARKERMEFEEN LIRSS FIE(mg/ke)

Table 3  Effects of fertilization level and variety interaction on soil

nutrient

pusiil RS A AR A

ZD41 38.37+0.81h 19.35+2.60c 93.07+3.85f

NN99 34.33+1.98i 18.83+1.75¢ 84.27+0.74¢

NN57 38.40+1.65h 18.23+1.21¢ 97.77+1.72f

NN66 42.43+2.15g 16.23+0.75¢ 81.93+2.75¢
L1-ZD41 57.63+2.65f 20.07+1.2¢ 113.47+1.65¢
L1-NN99 61.77£2.35¢ 25.87+1.75a 121.13+0.91c¢c
LI-NN57  73.27+#3.80d  29.13+1.01a 129.90+1.70a
L1-NN66 57.40+1.30f 24.43+2.65b 118.20+2.01d
L2-ZD41 95.67+3.40a 19.27+2.05¢ 122.50+1.40bc
L2-NN99 88.10+0.95¢ 22.7+0.92b 115.33+2.25de
L2-NN57  92.13+£1.45b  23.07£2.75b 123.77+£2.50b
L2-NN66 96.10+2.95a 25.23+£1.01b 118.63++2.15¢d

(70.49+22.80) kg/hm”. FARSIET , A K S Ah 70>
W 7 145 3] 78 4r K5, L2-NN66 & 2 & i
(299.93+39.56 kg/hm?) , i ZFE L L2-NN66(243.47+
37.51 kg/hm?)Hl L2-NN57(232.03+50.77 kg/hm*)f i ,
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AP ZFR DL L2-NN57 f%55(172.33+28.99 kg/hm?), 4
b, L2 @R KE 5 NN57. NN66 S Fidl &k et

HARALRE, R RFRTIR ST B, ZDA1 i
eSS, S0 ) TARAC B AL 2 P A

R4 HEARKTERMSBMEEN X ZEETE S RIRF M (kg/hm?)

Table 4 Effects of fertilization level and variety interaction on plant nutrient accumulation of soybean

Ab ¥R HEAME B R R A
ZD41 150.1949.99¢ 104.08+18.22d 70.49+22.80d
NN99 221.32438.60d 152.60+31.8becd 84.52+11.38cd
NN57 200.22+38.25d 128.72+30.82cd 82.7+28.14cd
NN66 222.71+28.86d 176.45+27.37bc 106.07+23.37bed
L1-ZD41 235.19+33.36bcd 194.66+48.96ab 99.95+20.49bcd
L1-NN99 216.82+26.88d 178.67+26.77bc 100.78+16.36bcd
L1-NN57 245.92+47.28bcd 204.11+45.64ab 128.15+54.09abcd
L1-NN66 280.91+62.27abc 236.4+54.87a 128.53+47.33abcd
L2-ZD41 213.80+26.7d 179.56+30.13bc 97.15+24.28bcd
L2-NN99 230.44+37.53cd 196.85+53.64ab 130.39429.50abc
L2-NN57 286.29+38.42ab 232.03+50.77a 172.33428.99a
L2-NN66 299.93+39.56a 243.47+37.51a 155.62+31.22ab

2.5 FRLEXBLIEFSERNBBXEERES
MR Wz B X 2
AL 2 m, SR AR A RO A
R AR R SR 2 W S 2 TE A O (P<0.05)

GEELRMERLA R (R S)PIAT, 24 - S nl Ak U3 in
1 mg/kg, ROMMRETTEM 1.02 g/kg; THIEARL
BRI 1 mg/kg, KOUAEMEBESR > 2N 6.65 g/kg; T4
BN 1 mg/kg, KEMHRAFED R 1.14 gkg.
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Fig. 2 Correlation between soil nutrients and plant nutrient absorption

x5 IEAFHEERFOIMBEXENBESRE
Table 5 Fitting equation for relationship between soil nutrients and
plant nutrient absorption

FEoAE R AR R P
A y=1.02x+168.03 0.280 0.044
W Y=6.65x+40.15 0.290 0.040
i y=1.14x-12.33 0.309 0.035

3 ifig
3.1 HERBK AN m A EER K E T E AN A
A

ABIFFE LU AL ZKF- D AR, ATIVE 4 KA e
) R R R A R 51 R A B AR B, R it AL 7K
SRR AR, RS R AR A, WL IX
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