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Abstract: [Objective] To explore the effect of sugarcane (Saccharum officinarum)-mungbean(Vigna radiata)

intercropping and different nitrogen application levels on sugarcane growth, yield and nitrogen nutrition, and

WS EER:2018-07-17  MILZE &FTiE):2019-04-16 09:12:00

P 4% B & HbiIE: http://kns.cnki.net/kems/detail/44.1110.S.20190412.1740.022.html

EBB M mh % (1977—), %, ML %4, E-mail: lirongsul26@126.com; @454 Z4p# (1957—), %, #i%,
4, E-mail: liyr@gxaas.net

EEUH: B R E 2L %A B (2018YFD0201100); /- & A A A4 F 55 B (2014GXNSFDA118015); " ®## M5
B AL RIF B (AL 1598016-13); B KL= kiH KK A (CARS-22); BRAKRRLF LHEAIKEA S B
FEA)HTH R B (ginytxgxextd-03-01); J~ HA 3 kbt A4 £ 5 (A AD17195100)


mailto:lirongsu126@126.com
mailto:liyr@gxaas.net
http://dx.doi.org/10.7671/j.issn.1001-411X.201807029

3 ]

TR, A5 H - S A A 7 3 FH R it S0/ T 0 1 E VAR ) 20

21

provide a reference for rational sugarcane intercropping. [ Method] Three cropping patterns (monocropping of
mungbean, monocropping of sugarcane, intercropping of sugarcane and mungbean with mungbean straw
returning), and three nitrogen treatments (no N application, reduced N application, conventional N application)
were used in the experiments. Sugarcane traits during different growth period were measured. [Result] Tiller
number, dry biomass, nitrogen uptake, number of millable stalks and cane yield of sugarcane were significantly
affected by nitrogen level and cropping pattern. Sugarcane emergency number was also significantly affected by
cropping pattern. Number and percentage of millable stalks, dry biomass and nitrogen uptake of sugarcane were
significantly affected by nitrogen levelxcropping pattern. Compared with monocropping of sugarcane,
intercropping treatment reduced emergency number and tiller nubmer by 9.61%-10.52% and 10.30%—11.05%
respectively, while increased number of millable stalks, dry biomass, nitrogen uptake and cane yield of
sugarcane by 0.15%—14.28%, 14.28%—34.76%, 24.00%—29.58% and 15.88%—20.16%, respectively. For the
intercropping treatment, the land equivalent ratio was 1.47—1.53 after sugarcane grew for 80 days, and the land
equivalent ratio at sugarcane harvest was 1.76—1.94. The competition ability of sugarcane was greater than that
of mungbean. Compared with monocropping of sugarcane with conventional N application, intercropping
treatment with reduced N application did not decrease cane yield and soil nitrogen level. [ Conclusion] Intercropping

of sugarcane and mungbean can increase the land equivalent ratio and soil nitrogen level, promote sugarcane

growth and increase cane yield and nitrogen uptake.

Key words: sugarcane; mungbean; intercropping; N application level; growth; yield; nitrogen nutrition
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AHT 50 000 WEERL, #% 5 em B2 . 45 ik
K FHEZEAT RIS, 4% G ATHE 40 cm, 445 7CEE 20 cm,
— IOk H -SRI AR AL B AE R T RS, 7
HREAT IRIAE 2 47446, 425 5 HBEATEE 40 cm, 4%
ZATEE 40 cm, £E1Z7CHE 20 om, 4% E — 70k
2015 4% 3 H 1 HEEMHREE 3 H 17 HH RS,
6 H 5 HH 6 it 208 A AR I 47 K8+, 2016
1 H 12 HBGEHIE, St 52T 201546 H 5 45
A HBEBIE KR LRI . SR E I
s S Y H REACRE I T 2 H REAR TR S om 11
7, PG SR S S H AT b, R e
10 em R4, AP H B R ACE LR 1.

*1 FEALEHEREELMAEER

Table 1 Fertilization and cropping patterns for sugarcane with different treatments

Jiti I &/(kg-hm™) Fertilization dosage

b M e ST 2
Cro?:ff;item Tiﬁlzﬁii :1::61) F:E Basic fertilizer JBAE Topdressing

N P,0 K,O N P,0 K,O
HIE Sugarcane 0 0 1125 1125 0 1125 262.5
231 112.5 112.5 112.5 118.5 112.5 262.5
330 1125 1125 112.5 2175 112.5 262.5

£k Mungbean 0 0 0 0 0 0 0
HEE-4E 0 0 112.5 112.5 0 112.5 262.5
Sugarcane-mungbean 231 112.5 1125 112.5 118.5 1125 262.5
330 1125 1125 112.5 2175 112.5 262.5
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Table 2 Agronomic traits of sugarcane under different cropping patterns and nitrogen application levels

. it K HHHY N BRERY — o i
FpE A 5 , i s TBERY L WER%  BRERBE  EETE/
. (kg-hm™) (x10" hm™) . 5 (x10" hm™) , 5
Cropping ) (x10* hm™) Percentage of (kg-hm™) (t'hm™)
Nitrogen Emergency ) Number of . . .
pattern(C) Tiller number . millable stalks Nitrogen uptake  Cane yield
level(N) number millable stalks
H I Sugarcane 0 9.70+0.12a 8.87+0.13¢ 4.87+0.05¢ 26.21£0.37¢ 64.06£1.61e 55.98+2.18¢
231 9.63+0.17a 12.11+0.13a 5.76+0.08b 26.51+£0.58c  100.83+3.44c 83.28+2.34c¢
330 9.68+0.10a 12.1340.12a 6.83£0.09a 31.32+0.44b  143.03£3.76b  101.65£3.32b
HEE-%E 0 8.68+0.11b 7.89+0.15d 5.43+0.04b 32.80+0.67ab  84.29+5.74d 70.12+1.84d
Sugarcane- 231 8.70+0.18b 10.79+0.10b 6.72+0.12a 34.49+0.44a  143.18+£2.36b 99.00+1.94b
mungbean 330 8.75+0.22b  10.88+0.09b  6.84x0.26a  34.81x1.16a 188.61£5.07a  122.44+3.64a
F C 55.51** 139.31%* 23.41* 123.65%* 125.89%* 61.62%*
N 0.04 425.98** 86.50** 15.30%* 271.26** 174.21%*
CxN 0.06 1.12 6.85% 5.98%* 6.14* 0.87

1) B9 338 )5 69 R BB 54 £ 5 .2 (P<0.05, Duncan’s #); “*” o “*%2 551 & 7% vk #] 0.05 4= 0.01 69 2 ZK-F

1) Different lowercase letters in the same column indicate significant difference (P<0.05, Duncan’s method); “*” and “**”

indicate that the effect reaches 0.05 and 0.01 significance levels respectively
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Table 3 Crop competitiveness and land equivalent ratio under different cropping patterns and nitrogen application levels

T TR H 4 BER B Sugarcane late tillering stage HEUR IR Sugarcane harvest stage
Cropping (kg-hm’z) m(£¢5)/(thm®) m(H )/t hm?) m(H BE)/(thm )

Nitrogen Biomass of Biomass of sm L, L, LER Biomass of L L, LER
pattern(C) level(N) mungbean sugarcane sugarcane
HE 0 8.09:£0.08¢ 17.46 +0.31¢
Sugarcane 231 12.89+0.49ab 24.43+0.57¢

330 13.02+0.77a 31.51+0.71b
G 0 9.18+0.38a
Mungbean
HE-E 0 5.40+0.12b 7.1120.19c 029 0.88 0.59 147  20.37+0.87d 1.17 059 1.76
Sugarcane- 231 5.50£0.06b 11.78£0.93b 031 091 060 1.51  32.85+0.62b 134 0.60 1.94
mungbean 330 5.63+0.21b 12.00£0.44ab 031 092 0.61 1.53  40.16+1.4la 127 061 1.88
F C 140.55%* 12.09%* 108.30%*

N 0.27 116.39%* 234.35%*

CxN 0.13 8.57*

D) Ag: EHEF 8N L HE LS T, L 2 E WS FW;LER: LS FW; RAAKELSO IR INEFHEF T
(P<0.05, Duncan’s i%); “*” fo «“*%” 2 51| & = %A ] 0.05 F= 0.01 #9 2 FK-F

1) A,,: Crop aggressivity; Lg: Land equivalent ratio of sugarcane; L,,: Land equivalent ratio of mungbean; LER: Land equivalent
ratio; Different lowercase letters in the same column indicate significant difference (P<0.05, Duncan's method); “*” and “**”

indicate that the effect reaches 0.05 and 0.01 significance levels respectively
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Different lowercase letters on bars of the same sugarcane growth stage indicate significant difference (P<0.05, Duncan’s method)
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Fig. 1 Dynamic change in dry biomass of single sugarcane plant under different cropping patterns and nitrogen application

levels
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Dynamic change in nitrogen absorption of single sugarcane plant under different cropping patterns and nitrogen
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