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Abstract; [ Objective | Gramineae-legume intercropping can give consideration to production and ecological
benefits, improve nitrogen use efficiency and reduce nitrogen pollution. At present, the process of nitrogen
utilization, absorption and transfer distribution in gramineae-legume intercropping systems under different
water conditions is not clear. [ Methods] The above ground biomass, nitrogen absorption and utilization,
nitrogen fixation rate, and nitrogen transfer rate of gramineae-legume intercropping were studied by using
water treatment with the same total water amount in 2 periods but with an interval of 3 or 5 days., combined
with root separation (non-separation, nylon mesh separation and plastic plate separation) and nitrogen
isotope labeling methods. [Results| The aboveground biomass, nitrogen content and nitrogen accumulation of
E. dahuricus intercropped with alfalfa were significantly increased compared with monoculture E. dahuricus , while,
for alfalfa, the intercropping with E. dahuricus resulted in a decrease compared to monoculture alfalfa. Under
the condition of the same total water amount, the above-ground biomass of the herbage increased by 6.28%

and 17.32% ., respectively, by high-frequency water treatment compared with medium and low frequency
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water treatments, and the nitrogen fixation rate of alfalfa was increased by 39.82% and 44. 81%,
respectively, under high-frequency water treatment compared with medium and low frequency water
treatments. However, the nitrogen concentration and nitrogen accumulation under some middle and low
frequency water treatments were significantly higher than those under high frequency water treatment (p <<
0.05), and promoted nitrogen transfer. Root separation weakened the interaction between grass and bean,
and showed that as root separation increased the aboveground biomass, nitrogen concent and aboveground
nitrogen accumulation of intercropping alfalfa, and decreased the corresponding indexes of intercropping
E. dahuricus. The nitrogen fixation and nitrogen transfer rate of alfalfa intercropping were in the order of no
separation > nylon mesh separation > plastic plate separation. [ Conclusion] Moderate water regulation can
improve the advantages of gramineae-legume intercropping. and root interaction is the key to promote the
biological nitrogen fixation and nitrogen transfer of legume herbage.

Keywords: gramineae-legume intercropping; root separation; water treatment; nitrogen utilization; nitrogen

transfer efficiency
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Fig. 1  Aboveground biomass of forage in each intercrop-
ping combination
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Table 1 The aboveground biomass of intercropping under
different treatments g/ ¥k
WA KAbHR M M(P) P P(M)
Wi 2.62a 1.71ab 2.80a 3.79%
W2 2.40a 1.84a 2.64a 3.34a
Rl W3 2.32a 1.60b 2.35b 3.18b
- 2.45A 1.72C 2.60A 3.44A
W1 2.68a 2.14a 2.83a 3.40a
W2 2.46ab 2.05a 2.50ab 3.01a
ke W3 2.31b 1.89a 2.33b 2.46a
FH 2.48A 2.03B 2.55A 2.96B
W1 2.61a 2.74a 2.86a 2.78a
W2 2.42ab 2.33b 2.70a 2.33a
k3 W3 2.32b 2.14b 2.13b 2.07a
- 2.45A 2.40A 2.56A 2.39C
JKALFE (W) * * % % % NS
B PERR AT (RO NS * % NS * %
WXR NS NS * % NS

HEWIR3E/S R IR W2 R 6 K/10 K 1K; W38 9 K/15
K 1WRLAARREAR; R2 2 J8 e B 43 I8 s R3 g S8 BHAR 43 FR
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AN ] B AR D7 2 A B ) 22 57 B 3 (9 <0.05) 5 * EaR p<C0.05;
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Fig. 2  Nitrogen concentration in each organ of forage intercropping at two periods under different water treatment
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Fig. 3  Nitrogen concentration in each organ of forage intercropping at two periods under different root separation methods
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Fig. 4  Aboveground nitrogen accumulation of forage each

intercropping combination
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Table

Nitrogen accumulation in the aboveground

biomass of intercropped grassland under dif-

ferent water treatment mg/ 1tk

I £ 77 2 Kb B H - i 1
W1 270.04a 148.26bc 418.30ab

M w2 284.84a 160.16bc 445.00a
W3 230.53a 138.45¢ 368.98abc
W1 227.51a 132.04c 359.55abe
M(P) w2 232.68a 133.07¢ 365.75abc
W3 208.74a 125.58¢ 334.32abc

W1 272.06ab 272.06bc

P W2 235.56abc 235.56¢

W3 236.78abc 236.78¢
W1 317.02a 317.02abe
P(M) W2 298.33a 298.33abc
W3 314.90a 314.90abe

T« [ G0 7] /NG 5 3R % TR — I B [R] — b A AR (7] K A B8 i) 22

B EFE(Pp<0.05).

R3 FARAERAXTEEEREB EBEBLAERRE

Table 3 Nitrogen accumulation in the aboveground
biomass of each intercropped pasture under
different root separation methods  mg/#k

mEFTRA KA M - o L
R1 302.89a 168.41cd 471.30a

M R2 312.99a 174.13c 487.12a
R3 309.37a 171.63c 481.00a
R1 191.94b 115.92e 307.86bc

M(P) R2 222.56b 135.97de 358.53b
R3 290.80a 174.74¢ 465.54a
R1 265.24b 265.24bed

P R2 273.34b 273.34bed

R3 274.93b 274.93bed
P(M) R1 354.47a 354.47b

R2 331.24a 331.24b

R3 245.80b 245.80cd

TE < [5G AN ) /N5 5 3R ) — I B ] — ol A3 e A (] B A A 28 )

R B FE(p<<0.05).
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Table 4 The nitrogen fixation rate (NDFA) of alfalfa in-

tercropped with alkaline grass under different

treatments %
TS E S e ALl S
i3 O 5 M o - £ 3
Wi 14.86a 32.69ab -
R1 W2 8.60bc 27.77ab 21.97a
W3 — 24.92abc 9.11bc
Wi 15.60a 34.99a 22.74a
R2 W2 14.24a 23.47bc 11.30b
W3 9.23bc 15.45¢ 9.18bc
W1 12.72ab 25.03abe 19.09a
R3 W2 7.81c 23.64bc 3.26¢
W3 7.55¢ 22.22bc 3.57¢
JKAL B (W) * % * * %
BEERRTT AR * NS *

x5 ARALETEHREREAENEESBUNEERE
Table 5 The nitrogen transfer rate (NTFT) of alfalfa in-

tercropped with alkaline grass under different

treatments %
X 5 1B o 2 I Bt
RO AR b i WAL M T
Wi 14.64b 8.19¢ -
R1 w2 26.89a 22.36a 24.88b
W3 — 18.99ab 40.76a
Wi 12.99b 9.00c 8.61c
R2 w2 12.62b 9.30c 18.79b
W3 16.05b 15.88b 9.05¢
Wi 0.23c 0.47d 0.20d
R3 w2 0.15¢ —0.40d 0.23d
W3 —0.16¢ 0.10d 0.17d
JKAL B (W) * * ¥ * ¥
BEERR SR * % * % ® %
WXR * % * ¥ * ¥
3 it g
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