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Effects of ethephon and phosphate fertilizer on N absorption and intercropped
advantages of maize and peanut intercropping system
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( College of Agronomy, Henan University of Science & Technology, Luoyang, Henan 471003, China )

Abstract: [ Objectives ] In maize and peanut intercropping system, foliar spray of ethephon will reduce the
plant height of maize, enhance the yield of peanut and the intercropping system. In this paper, the effect of
phospharous application on the goodness of chemical regulation was further studied. [ Methods ] A field
experiment was conducted from 2012 to 2013 in the farm of Henan University of Science and Technology. The
experiment included 4 planting models: monocultured maize, monocultured peanut, maize and peanut
intercropping with ethephon foliar spray, and maize and peanut intercropping without ethephon foliar spray, with
or without the application of P fertilizer. The N content, accumulation and distribution in different organs of
intercropped maize and peanut were determined, and the yield were investigated. [ Results ] Compared with
monoculture, maize and peanut intercropping significantly enhanced the N content in stems, leaves and seeds of

intercropped maize and peanut, increased the N accumulation of intercropped maize, and promoted N allocation
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to grain of intercropped maize, but reduced N accumulation and allocation to nuts of intercropped peanut. N
absorption of maize and peanut intercropping system was higher than that of monocultured maize or peanut, N
intercropped advantage was N 26.88—42.21 kg/hm*. Compared with no ethephon foliar spray, spraying
ethephon decreased N competition ratio of maize to peanut, reduced the N content and accumulation in stems,
leaves and seeds of intercropped maize, enhanced N allocation in grain of intercropped maize, and increased the
N content and accumulation in stems, leaves and nuts of intercropped peanut, N distribution to nuts of
intercropped peanut was promoted. N absorption of intercropped peanut and N absorption intercropped
advantage were enhanced by 23.67%-49.54% (P < 0.05) and 4.95%—54.65%, respectively. Compared with no P
fertilizer application, P fertilizer promoted the absorption of N in maize and peanut in the intercropping system
with spraying ethephon to maize, with the N absorption enhanced by 19.49%-27.71% and 34.26%—43.24%
(P < 0.05), respectively, and intercropping advantage in N absorption was increased by 69.97%-162.57%
(P <0.05). [ Conclusions ] Foliar spraying ethephon could decrease N competition ratio of maize to peanut,
promote the N absorption of maize and peanut intercropping system and N distribution to seed, improve N
absorption intercropping advantage, and promote the efficient utilization of nitrogen. P fertilizer application
further strengthen the good effects of spraying ethephon.

Key words: maize and peanut intercropping; ethephon; phosphate fertilizer; N accumulation;
intercropping advantage
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Fig. 1 Schematic illustration of field planting of maize and peanut intercropping
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Table 1 N contents in different organs of maize affected by ethephon and P application

s FFAEH] Anthesis period N Maturity period
Treatment 2% Stem it Leaf # Sheath £l Bract 2% Stem M Leaf ¥4 Sheath 4zl Bract #fkL Grain
PO SM 16.97 b 33.54b 13.52b 2038 a 7.88Db 1583 ¢ 9.27c¢ 7.88 be 13.42b
M 17.51b 3396 b 14.16 ab 18.06 ¢ 8.41 ab 17.11b 10.30 ab 7.09d 14.01b
IME 17.36 b 33.59b 13.69b 19.48 abc 790 b 16.20 be 9.54¢ 7.44 cd 13.59b
P1 SM 18.68 a 3493 a 14.05 ab 20.55a 8.68 ab 19.30 a 9.79 be 8.70 a 15.19a
™M 19.26 a 3573 a 14.64 a 18.57 be 9.16 a 19.79 a 10.52 a 7.22d 1591 a
IME 19.07 a 35.04a 1434 a 19.86 ab 8.83 ab 19.22 a 9.91 abc 8.35ab 1539a

7 (Note) : PO—Aifif## No P application; P1—P,0; 180 kg/hm’; SM—FBAfE T >k Single cropped maize; IM—[E]{f >k Intercropped maize;
IME—[aJ4E E K it 2,47 F) Intercropped maize with spraying ethephon before trumpet period; [R5 5 A Fl/NG FHE R A B 22 7 B3 (P
< 0.05) Values followed by different lowercase letters in the same column are significantly different (P < 0.05).

x2 WAZHFAMBEEETERERSE (g/ke)
Table 2 N contents in different organs of peanut affected by ethephon and P application

b 2348 Podding period I Maturity period

Treatment 2% Stem - Leaf 2% Stem - Leaf ST Nut

PO SP 1933 a 4355¢ 10.12 ¢ 20.70 ¢ 45.09d
1P 19.72 a 46.05 b 10.25¢ 21.96 be 45.55 cd
IPE 20.00 a 47.82a 11.32 be 2241 ab 46.29 be

P1 SP 19.59 a 45270 12.30 ab 20.78 ¢ 46.80 b

1P 21.28 a 47.82a 1295a 22.81 ab 4792 a

IPE 21.63 a 4837 a 13.17 a 2354 a 48.53 a

¥ (Note) : PO—AJitif# No P application; P1—P,0; 180 kg/hm?; SP—E4E{E/: Single cropped peanut; IP—Eff#£4: Intercropped peanut;
IPE—[HI{EAE: %t £, 4% F] Intercropped peanut with spraying ethephon on intercropped maize before trumpet period; [F31HE J5 AN Fl /NG A&
FRALBRE] 22 57 1 3 (P < 0.05) Values followed by different lowercase letters in the same column are significantly different (P < 0.05).
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Fig. 2 Effect of ethephon and P application on N accumulation of intercropped maize and peanut

[ (Note) :

PO—ANJiti# No P application; P1—P,0; 180 kg/hm*; SM—FiffE F >k Single cropped maize; IM—I&]#F K Intercropped maize;

IME—[A)/F E KW £ 4% F Intercropped maize with spraying ethephon before trumpet period; SP—H#.4E{£ 4= Single cropped peanut; IP—[AJ{f
1€ Intercropped peanut; IPE—IA] £ 51t £, 4% F Intercropped peanut with spraying ethephon on intercropped maize before trumpet period.]
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Table 3 Effect of ethephon and P application on N accumulation and distribution of intercropped maize

Jis:| AR N accumulation (g/plant) AR LM N distribution (%)
Treatment Z£ Stem M- Leaf  #4 Sheath %M Bract #f#i Grain 2% Stem M- Leaf  #4 Sheath M Bract FfKi Grain
PO SM 0.65 bc 0.50d 0.16 bc 0.09 b 1.81d 20.31a 1549 a S5.11a 2.77 a 56.33 a
™M 0.74 ab 0.54 c¢d 0.17 abc 0.10 ab 2.09 cd 2041 a 14.86ab  4.70 ab 2.69 a 5734 a
IME 0.59d 041e 0.14 ¢ 0.10 ab 1.89d 18.56 a 13.08 b 4.45 ab 3.17a 60.74 a
P1 SM 0.83 ab 0.64 ab 0.19 ab 0.13a 2.35bc 20.06 a 15.48 a 4.53 ab 3.13a 56.79 a
M 091 a 0.71 a 0.21a 0.13a 2.75a 19.05a 15.04ab  4.57 ab 2.83a 58.50 a
IME 0.69 bc 0.61 be 0.15 be 0.13a 241b 1720 a 1539a 3.76 b 323a 60.42 a
1 (Note) : PO—ANJiti# No P application; P1—P,0, 180 kg/hm*; SM—EA{EE K Single cropped maize; IM—i]{EE K Intercropped maize;

IME—[A]{E £ K Wi £,4% F) Intercropped maize spraying ethephon before trumpet period; [ 31544 5 A [

INEFRFIRA R E R B (P <

0.05) Values followed by different lowercase letters in the same column are significantly different (P < 0.05).
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Table 4 Effect of ethephon and P application on N accumulation and distribution of intercropped peanut
b A FLZE 4 N accumulation (g/plant) AABC LA N distribution (%)
Treatment 2% Stem - Leaf S~ Nut 2% Stem - Leaf S~ Nut
PO SP 0.14 be 02la 0.49b 16.86 ¢ 2472 a 5842 a
1P 0.10¢ 0.12 be 023 ¢ 22.53a 26.85a 50.61b
IPE 0.11¢ 0.11¢c 0.36 be 19.70 abc 19.37b 60.93 a
P1 SP 0.20a 023 a 0.72a 17.35¢ 19.94 b 62.71 a
1P 0.12 be 0.13 be 0.30c¢ 22.05 ab 24.15a 53.79b
IPE 0.16 ab 0.19 ab 0.48b 19.87 abc 2197a 58.16a

¥ (Note) : PO—AJitif# No P application; P1—P,0; 180 kg/hm?; SP—E4E{E/: Single cropped peanut; IP—Eff#£4: Intercropped peanut;
IPE—[{EAE: %t £, F] Intercropped peanut with spraying ethephon on intercropped maize before trumpet period; [F51 4 5 ARl /NG A&
FRAL BRI 22 57 1 3 (P < 0.05) Values followed by different lowercase letters in the same column are significantly different (P < 0.05).
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Table 5 Effect of ethephon and P application on N absorption and intercropping advantages of maize and

peanut intercropping system

FRAB B (kg/hm?)

PR AR B (kg/hm?)

i ik Maize N accumulation Peanut N accumulation 1A LER CR

Year Treatment (kg/hm?) ¥ mp
SC IC SC IC

2012 PO NI Z 45 H] No ethephon  202.13 b 450.70 b 265.98 a 160.04 ¢ 3586b  1.25a  247a
W5t Z M%) with ethephon ~ 202.13 b 345.60 ¢ 265.98 a 233.07b 37.64b  121a  1.30b
Pl AEZ A No ethephon  244.93 a 507.16 a 318.34a 212.45be 4137b  123a  2.07a
W Z M H] with ethephon  244.93 a 412.97b 318.34a 312.93a 6398a 126a  1.14b
2013 PO RIEZ4%H] No ethephon ~ 214.09 b 455.10 be 272.84b 156.98 ¢ 2688c  120a  246a
W52 #%H] with ethephon ~ 214.09 b 391.07 ¢ 272.84 b 194.14 b 2357¢  1.16a  1.71b
Pl AN Z J5F) No ethephon  276.05 a 588.47 a 323.90 a 185.97b 4221b 1202  248a
W Z. %] with ethephon ~ 276.05a 499.46 ab 323.90a 278.11a 61.89a 124a  140c

7 (Note) : SC—FHifE Single cropping; IC—Ia|4f Intercropping; TA—[HIfEfE# intercropping advantage; CR,,,— & 3735 5 L% Relative
nutrient competition; [R) 3B 5 A ) /ING TR e m Ab B ) 22 5 I 2 (P <0.05) Values followed by different lowercase letters in the same column
are significantly different (P < 0.05)
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FIRE P LF (CR,,) M ARV 38 S IR TR 4
SRES AR AR, B S AT, EORAXTAEE AE IR
R CR,, > 1, U EK BT RAEFRIEE
SR 5 ANWEE C O FIA E, W 20 A RV R &R
CR,, A% 30.51%~47.34% (P < 0.05), MiBEfE, Wi
CARFIMERZR CR,, XFEAK 12.09%~17.91% (P <
0.05), X & B it £ 4 1) i 95 B 1 35 02 ik oK
AR A SE 5

3 i1

3.1 MRAZCEHEMMBENEREEEERESE.
MES S RIS

K R, GRS RHE/ERS S,
KR RE SR MRS, REFRERV, EoK
R R T BRI ZE . i RER A
X HAARAFR S GREHEY RVERCR A —20Y, £k
REEd Sk, WERES NS, BER, ERTK
WHEZMRE, HEEKZE, i, FRas s E
L, MR RS BRI, SMEUEEA A B
REET, fedbfeAzs . o, ROASEAE,; £
b AN LN a1y 1 R G R (SIS 5 =S
MRS TR GRS, AATRIEHLAEZE, 1,
WRAOREG RS, YA, AZARCA
TR, FAMBSPW LV, i RESR SR
BORmR R e, (ROt AR AR A, R AR
i, TEARWEIT P K DU 4R e VR AE AR R 2K L
FURA R E SR, X 0T 5 M m 4R 5 A8 2k AU fE
Ak, AR BERE S H RAE M R, I,
VR EKAIZE . M RFERL AR & bl 32 5

FAINFEIL S KGRIEEN T RAEZHE
L R BRSO RGN, AR S AT D
Fe s in, 2SR R A L oIk s Bk —Fh
X NE LA MUK V=Y, S IS AT S48 o oK
THE, ek, M E Rk AR R
W, PR AR R R R A, R
PRI R ATEC L2, fRE T R FE m FoRkRifE s
AW R L, TR, BAMERS T EREE
MR, BMERTHEARAZRRER, #ETEXE,
M AR R E R, RO T AR R,
Ml TAEAEZE . AR A ERERE, AHTAR
AR, RS T RIER R R R, B0
AR RS, X ATRESE S EOKEER, f€
A2 BB IR, A HUR AL, AR Z R
il EARRAE Wi AT G 7E ORIV WU T A e i
CAER), AE KRR AR A FTRRAR, e

AR EH BRI, XSmO, FBRILT
VR FORBRm AR, B TR IR, 12
HEAE A A= KA D00 Wit £ M R T AR HE i T R0k
2K, MR AR R E D LAEAEZE L AR
ERBERMAEARCAZ B E, fE sk REE
Ko RMEAEAERT AR BRI, T RETE T il e i &
KA FNE IR, S e AR A, IR
Wit £ 0 R AW X2 BB 28 A ok . FEAE X R B IR R
IR (5 5).
3.2 MR ZEFIABIEST ERMIEEBEERRT
R Us B R 2 B S0

FEFORFEA VEIEAL S 1A, F RN AE AR B AR
M, s T AeARAERES, B 5. K, anfr
PMREDETESGr, $m e i O FORFIAEA /R =
FEMPE I E S . CAMIRR, R RIER R
W SR AR R SRR, AR dE AR A
A, PR AL AR S R VE AR R 7 R i e
AHFFRY], Wil M RIEAE KRG, BN E K
PEAE X RS TR 4 L%, B AIR T )4 oK
BARRAE Py ek R AR UL, (H LR AR B /N T A
A6 R s e RE L PR, AR AR R A
(] VE O 25 B S 38 n 184 R BE J2 N 23.57~63.98
kg/hm?, B —B M EK . AT, et
FRRAEA X R AR, Rk, R T mHiE
95 ) TR R 22 0 AC o R AU TR VR P 34, X T g
FETETAE TR/ N OB IR RS, TR KRB =
B RRAG, AHEBEIC LIRS IR, b
WSS, BERIEOR D, PR, R U SR ]
VEDESASG AN & o R AEWEiE £ 0% FOT iEss I, B
PRHEEVE KT ME, BOmEREL, s, 3R
A AR R, I S e A A R i)
PEMR
4 ZhiE

TE F K/ H B £ 4 F)57) 600 mL/hm?* (57K
450 kg) T LAZEff Bk . LA A E TR TEH L3R,
FRAR KX U IR A, it v A6 2R AU 5 il
25 A HE Wit 24 A TR R 2R v R AR AR
AW, AR TR A 2R R G i, s T
WA 3
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