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Effects on Agronomic Traits, Yield and Benefit of One-Year Triple Cropping
¢ Corn—Soybean’ Intercropping System Under Slow-Release N Fertilizer
TANG Fu-yue, WEI Qing-yuan, CHEN Wen-jie , GOU Xiao-hong, LIANG Jiang, CHEN Yuan

(Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences/Nanning Comprehensive Station of Nation Soybean Industry Technology,

Nanning 530007, China)

Abstract: In order to provide theoretical and technical basis for the sustainable high yield and efficiency production goal of
‘ spring corn || spring soybean/summer soybean’ of triple crops in one year, random block design with single factor of fertilizer
were adopted under the ‘corn—soybean’ wide and narrow row planting mode in this field experiment. Taking the field
fertilization as the control( CK) , the slow-release N fertilizer was applied in three treatments (T, — T;) of 450, 300 and
150 kg+ha™" at a time. Slow release N fertilizer and reduced N application were used to evaluate ¢ spring corn || spring
soybean/summer soybean’ intercropping system through different quantitative indicators such as agronomy characters, yield
and benefit. The results showed that, the application of slow-release N fertilizer the growth stage was delayed for 7 d, pods
and seeds per plant increased of spring soybean. The plant height was shortened and the kernels per row decreased of spring
maize. The yield of spring soybean increased significantly between 20. 81% and 27. 67% , the spring corn decreased between
0.79% and 18.33% , summer soybean ranged between —1.80% and 4. 54% , the total yield ranged between —8.11% and
0.81% , the total output value increased between 0.20% and 2.10% , and the economic benefit significantly increased
between 13.25% and 14. 15%. As the N application gone down, there was no change in the growth stage of all crops. Pods
and seeds per plant of spring and summer soybean increased. The plant height, ear length, row per ear, seeds per row and
1 000-grain weight of spring maize decreased. The yield of spring corn and total yield were significantly reduced, but the yield
of spring soybean, summer soybean and comprehensive economic benefit were increased. Though the slow-release N fertilizer
can not meet all goals of increasing yield, but the ecological benefit and economic benefit increased. The yield of spring corn
was reduced by 0.79% in T, treatment, with the least and no obvious reduction, and the total yield of soybean and corn
increased and the economic benefit increased significantly, which could be popularized and applied in Guangxi.
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A Spring corn;B: Spring soybean;C: Summer soybean;D: Straw field covering after spring corn harvest; E: Conducted no-tillage

interplanting of summer soybeans in a wide row about 15 d before the spring corn harvest.
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Fig. 1 Experimental plots arrangement of ‘spring maize || spring soybean/summer soybean’ intercropping
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Table 1 Application composition of fertilizer in different
fertilization treatments (kg-hm ™)
Ab PR
AN K WP 1 Total
Treatment
CK 181.5 202.5 139.5 523.5
T, 166. 5 0 0 166.5
T, 111.0 0 0 111.0
T, 55.5 0 0 55.5

1.4 MEMEHSAZE
L4 1 AFH HEREHEEEKR FRKEL ZRKT
LEM,
1.4.2 RZHEKRAE  5501T EK KGN,
FERA/NX Rl AN A TIE SRR, oK T #k K
10 8, JEA TR FEAL EATEC AT RO T
A NN S NISR 7 =N = N S I N 5 Y O
BT BRI AR BT R
1.4.3 F2aZ il TEHEERFREMERD
A, A/ N U ] [ — AN BEAS AT 10 m® 0
HER FERKEHE KGR 5, I 47588 A i
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1.4.4 zifscd  SUREE = B E - BB
A% e A AR A G B AR AE AN S5 TR
B ITH AN 25 ¥ 45 2 S 4E K. Hoh b
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W ARAE T1 Ji/b 15 d-hm ™2, frdg 35 T 90 d+hm 2
251100 6-d ' EAAE(15:15:15)2.5 J6-kg ' &
fE#R 2.6 JC-hm ™ AEEEBEAL 1.8 OG- kg™, R E
2.0 Jt-kg ™ BB AR 3.0 J6 - kg5 Ok B
6.0 Jt-kg ™', FRUKIAH 1.8 Ji-kg o
1.5 HESH

SR Excel 2010 F1 SPSS 19. 0 #4740 45
T,
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Table 2 Comparison of growth stage under different

fertilizer treatments slow-release N fertilizer

H:-F ] Growth stage/d

T,) >T,, ZHFABE; FETHCK>T, > (T, =
T,) ,CK 285 T T, F1 Ty, HE 4 B H 22 7 A8
Fo W MIRORF , 7 R BRI R SR R 4
FWH T, >T, >T, >CK, T 4 FH i 25 F CK,T 4
M ZERARE; BR#E CK>T, >T, >T,,CK &3
T T, (R 3) . WWEHZRE NILE, &K 2k
[N = 7 S @ AN A SR A Y Y
BARRRLEL RN T, R Ty A FHER T, bR KT
PRim A2 AR SRR bR &2

222 SAZRBRARLBERE FEMRE EZH
B R4 W B RS A TR CK > T, >
T, >T,, Hrtkem CK B3 & T T, f T, , #8174k CK
MT BEZTFT, fil Ty, A MATREL T, >CK >
T, >Ty, H K T, M T, BF/NT T, fil CK,47HL
BCK AT, BELT T, BE(CK=T, =T,) >T;,
T, WE/NTHEAH; TRET >CK>T, >T,,2:
SADE, RUIMHZRE N L, & EREELRZ,

Triim e BEK 2KE AR s T, R T, AbIRAL T, Ab3RAR F KAk = Tl
Spring soybean  Spring maize  Summer soybean o

T, 9% a 117 a 97 a 2.2.3 MEAKRZWERLERE T FHRE TN
1, ors o .. Yo ML SR ST T, > CK > T, >

[ [ B FR e b BE i) 22 5 35 (P < 0.05) o Tl
Values within a column followed by different letters indicate signifi-

cant difference at P <0.05. The same below.
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e MHEWESKE  FREHE CK>T, > T, >

T, BEEHT, >CK>T, >T,, A4H CK > (T, =

T, ¥Em T, >T,>CK>T,, FEXWHHT, >T, >
(T, =CK) , AR Ty > (T, =CK) >T, , 25K
FHo WmEPENCEE , B R T HRR IS SRRk 4L
T, >T,>T, >CK, Hrhfitphizg T, B&m T T, Al
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Table 3 Effects of slow-release N fertilizer on agronomic traits of spring

soybean and its yield component

N JR3E R E . N HARRIERL ARRRIEL
b3 B EEAH AR HRLEH
Bottom pod Pod number Seed number
Treatment  Plant height/cm Node number Branch number 100-seed weight/g
height/cm per plant per plant
CK 56.8 a 15.3 a 10.7 a 2.3 a 21.8 b 44.4b 20.87 a
T, 53.4 a 15.8 a 10.0 b 2.1a 23.2 a 51.8 a 20.23 ab
T, 52.2 a 14.2 a 10. 6 ab 2.0 a 23.7 a 52.6 a 20. 83 ab
T 48.7 a 14.3 a 10.0 b 2.1a 24.2 a 56.4 a 20.00 b
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Table 4 Effects of slow-release N fertilizer on agronomic traits of
spring maize and its yield component
i HEATHL (R R TR
5 ” kK HAL

Plant height/cm

Treatment Panicle length/cm

Row number Kernel number 1000-grain

Ear diameter/cm

per panicle per row weight/g

CK 2.37 a 17.8 a 4.87 a 15.6 a 35.1a 338.80 a

T, 2.27 ab 18.0 a 4.87 a 15.5 a 35.2 a 340.60 a

T, 2.21b 17.1 b 4.87 a 14.6 b 33.9 ab 326.34 a

T, 2.18 b 16.9 b 4.78 b 14.5b 32.2b 323.10 a

x5 ZBNEMNEXSEHERZEREFEMREZNZNE
Table 5 Effects of slow-release N fertilizer on agronomic traits of
summer soybean and its yield component

e i JEE R BE F— S—— BARRIEEL ARRRIEL HRLE
Treatment  Plant height/cm Battom pod Node number Branch number Pod number Seed number 100-sced
height/cm per plant per plant weight/g

CK 73.8 a 19.1 a 14.7 a 5.6 a 86.4 a 186.0 b 18.3 a

T, 74.8 a 20.0 a 14.7 a 5.3 a 89.9 a 186.3 b 18.3 a

T, 71.4 a 19.4 a 14.8 a 5.6 a 95.8 a 195.0 ab 18.3 a

T, 73.4 a 18.7 a 15.0 a 5.8 a 104.8 a 221.7 a 18.3 a

2.3 ZRENESEmEM~HUELE T, > CK, 23 7% CK #2475 2.10% 1. 70% F10. 20% ,

2.3.1 F2wd R 6 ATHLMEHZRE N LA
FORBREAR, T, ~ Ty ALPREL CK 987 8 B2 4351
0.79% 8.43% F118.33% ,FEZERE N it & 0908
R ORI RS B R, 4
FEIE EE Ay R 20. 81% (21, 54% F1 27.67% . 5
HVER B ERSERGAERSXR, HEEKT
FhmTHERG, ERGH™ T, >T,>CK>T,,T,
T, 8 CK 4333877 2. 54% Fl 4.54% , 2% ¢ N
JE it o (R 9 R G i . BT R RN
T, >CK>T, >T,,T, % CK #4572 0.81% ,T, f1 T, &
FERE M CK 8= 2. 85% 1 8. 11%

2.3.2 FHigAkE KB SET ST, >

ZRARE, AR T, >T, >T, >CK, lH T4k
N B — P it S R it A 0 >, ARl A 57 55 Bl AR
fi%, 2T 80 5 0 ) i 2 4R 13.25% ,14.15% F
13.42% . ZER5MrEM T, IR TF“HEXK | EK
5V8 - D NGRS =X N € R

DL 2RI B R N O Jiti FH i kb, &
KOG K B = B i, H K ™ b 3 R
FORF LA S 5 K G 22 R ROK, B R E K
fiko SR N EHANREIRI B 45 1E Py 3 7= iy 223K
(LI ‘B A it AT 7T DA ARIE =B VR 4 T Kk 7= A B
S, 7R T I S 7 T S PR R 7 R T kT s
R AT BE IS 2 BAREEK .

®6 ZBNEM“FBEX | EXE/EXRE"HENTEMNEFR@EHIZIT

Table 6 Effects of slow-release N fertilizer on economic benefits and yield

of ‘spring maize || spring soybean/summer soybean’ intercropping

PR Yield/(kg-hnl’z) . $AURAR Input cnst/(flj'hm’z) B

A FR 51 <) I-p NG - Economic
i EEAORRT i Cosoww mE BB BT .
Treatment Spring Spring Summer B ) benefit

Total /(JG-hm™*) Seed  Fertilizer Labour Total . )

soybean maize soybean /(JG+hm™")

CK 1165.5 b 8635.0 a 3676.5 ab  13477.0 ab 44595 a 1650 2835 10500 14985 29610 b

T, 1408.0 a 8567.0 a 3610.5 b 13585.5 a 45532 a 1650 1350 9000 12000 33532 a

T, 1416.5 a 7906.8 b 3770.0 ab  13093.3 b 45351 a 1650 900 9000 11550 33801 a

T, 1488.0 a 7052.5 ¢ 3843.5 a 12384.0 ¢ 44683 a 1650 450 9000 11100 33583 a
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