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i OERAREFREAX 4 E E RS, ERE MR (EEMEE) 2 DB KT (R P.PO; P,

P75) HRELESAEF AERERE N REEDE TR H, FREW ERTEL Y S0 com £4H T,
SR E T EEER AP HESF AW RN 30.10% 5 8RB 21.51%, BV TAEE W L34 9 E 5.53% & 8

TR B 3.73% 1 3.18%, 2015 4F MM EFH EH AP EPIS AT T, 5ELEN kL EG THES 21
31.00% (P<0.05) , 5 K MBE b, sk A T AR A 2 2F A (20 E 35 09 2 49 B 2 5138 m 41.31%F2 52.68% , 2
ANEEARFTH LMY EW(LER) A E RS A (SP) RBEME E4 80 (A) BHEZR(P>0.05), 7%
G AMERE A EAEF AR ELEANTO, WAL EERAER AT N T FEES, D8 %k &,2015
FEPOFMPIS KFT,AEKRAFHELERL AR U E L F KT AL E LN 67.74% (PO) F 67.19% (P75) ( P<
0.05) , AEF AR K ES THHFEES5.79% (P0O) F1 44.28% (P75) , T 5 R K B & T %1 13.80% (PO) 71 6.61%
(P75) .
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Effects of intercropping and phosphorus application on biomass, nitrogen and
phosphorus absorption of two forage species
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Abstract: In order to understand the effect of phosphorus (P) application on grass biomass and nutrient ab-
sorption in the intercropping system of S. guianensis and H. contortus, two factors randomized block field experi-
ments were designed with two planting patterns (intercropping and monoculture ) and two P levels (PO and P75, in
which PO indicated no P). The results showed that in the intercropping system, P application increased the biomass
by 30.10% over the control and N uptake by 21.51% of H. contortus, but reduced biomass by 5.53%, N by
3.73%, and P by 3.18% of S. guianensis. In 2015, above-ground biomass of H. contorius in the intercropping sys-
tem under P75 level was significantly higher by 31.00% than that of monoculture ( P<0.05). Compared with the
crops without P application, the above-ground biomass of S. guianensis and H. contortus in the intercropping system
was increased by 41.31% and 52.68%, respectively, with P application. Under the two P levels (P>0.05), there
were no significant differences in land equivalent ratio (LER) , intercropping system productivity ( SP) and inter-

specific competitiveness. However, S. guianensis was the weaker competition in the intercropping system with H.
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contortus. Under PO and P75 levels, N and P uptake of S. guianensis in the intercropping system were lower than in
monoculture system by 67.74% (P0) and 67.19% (P75), respectively (P<0.05). With the same situation, N
uptake of H. contortus in the intercropping system was higher than monoculture system by 5.79% (PO) and 44.28%
(P75), respectively, and P uptake was higher by 13.80% (P0) and 6.61% (P75).

Keywords: S. guianensis ;H. contortus; intercropping;P application; biomass ;nitrogen and phosphorus absorption
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Table 1  Effect of intercropping S. guianensis and H. contortus and P on above-ground biomass

P75/ (kg - hm™?)

L& H. contortus

HEAERL S. guianensis

HITEF H. contortus

22380.55+7799.75a

20622.08+6187.52b
13880.67+778.05a

11432.67+1553.44a

Ay P AR PO/ (kg - hm™?)
Year Model FEAERL S. guianensis
2015 [A]4F Intercropping 4306.67+898.67h
B Sole cropping 13342.88+3817.63a
2016 [BI/E Intercropping 15294.89+1141.94a
FfE Sole cropping 15307.11+1509.93a
S [A]4F Intercropping 9800.78+7769.85

The average

B Sole cropping

14325+1388.92

18130.61+6010.32
16027.38+6497.89

6085.65+2833.63b
13340.11£1106.83a
12432.00+2751.68a
13339.11+656.33a
9258.83+4487.55
13339.61+0.71

34171.24+6121.61a
26084.83+5731.40a
13003.33+1188.00a
10472.00+1940.16a
23587.29+14967.97
18278.42+11039.94

L PO AR , P75 iR 75 kg - hm™  [F4E PR RIFIAR [/NG FRER R AR 22 57 B 3% (P<0.05) . T,

Note: PO: Without P; P75: Applying P 75 kg + hm™2. Different lowercase letters in the same column indicate significant differences among planting

pattern within a species in a year at P<0.05. The same below.
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Table 2 Effect of intercropping S. guianensis and H. contortus and P on under-ground biomass

AE4Y GECEEEN PO/ (kg + hm™) P75/ (kg - hm™2)
Year Model

HIFES H. contortus
3802.67+1391.41a

LTS H.contortus
2296.67+614.81a

FEAE®L S. guianensis
409.78+122.80b

MAEHE S, guianensis
483.11+£224.15a

[B]YE Intercropping

2015
HifE Sole cropping 750.22+225.79a 3591.11+739.79a 766.22+37.37a 2975.11+345.97a
2016 [A]4F Intercropping 1117.78+64.86a 1762.22+297.61a 1062.22+220.31a 1280.00+243.41a
HE Sole cropping 1026.22+34.70a 1982.22+196.42a 1103.11£106.37a 1422.27+404.00a
WAESE(E [BIFE Intercropping 800.45+448.78 2029.45+377.91 736.00+461.35 2541.34+1783.80

The average  HifE Sole cropping 888.22+195.16 2786.67+1137.66 934.67+238.22 2198.69+1098.02

R3 HEE | HEFSHEBEENREL

Table 3 The root shoot ratio of S.guianensis and H.contortus intercropping and P application

EG PR PO/ (kg - hm™?) P75/ (kg - hm™)
Year Model FEAERL S. guianensts ¥ H. contortus FEAERL S. guianensis H#F H. contortus
2015 [a)4E Intercropping 0.11+£0.04a 0.18+0.02a 0.07+£0.02a 0.11+£0.02a
it Sole cropping 0.06+0.01a 0.11+0.04a 0.06+0.00a 0.12+0.03a
2016 [BI/E Intercropping 0.07+0.01a 0.13+0.02a 0.09+0.01a 0.10+0.02a
HiAE Sole cropping 0.07+0.00a 0.18+0.02a 0.08+0.01a 0.14+0.04a
Wi4EEH4(H  [IfE Intercropping 0.09+0.03 0.16+0.04 0.08+0.01 0.11+0.01
The average  Hiff Sole cropping 0.07+0.01 0.15+0.05 0.07+0.01 0.13+0.11

R4 HEE | HEFSEHX LESHFFHEESEENNZIE

Table 4 LER and SP and aggressivity of two intercropping modes in two P levels

Bk IR A2 it H RIS el F] 355 B ) CHUATREZE3T)
P¢|7 ! LER SP/(t - hm™) Aggressivity ( S. guianensis)
eve
2015 2016 SEH4 Average 2015 2016 44 Average 2015 2016 - Average
PO 0.75+0.26a  1.12+0.14a  0.94+0.26a  13.34+3.47a 14.59+0.18a 13.97+0.88a —-0.84+0.50a -0.22+0.07a -0.53+0.44a
P75 0.92+0.29a 1.11+0.18a  1.02+0.13a  20.13+£3.22a 12.71+1.01b 16.42+5.24a -0.92+0.50a -0.34+0.38a -0.63+0.41a

TE : B R NG FBf 2R FE BB AL B 7] 22 5 1225 (P<0.05)

Note: Different lowercase letters in the same column mean significant difference at P<0.05 level among P treatments under same planting pattern.
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Table 5 Effect of intercropping and P application on N absorption

Ay TR 2 PO/ (kg - hm™*) P75/ (kg - hm™)
Year Model MAEEE S, guianensis H1EF H. contortus FEAEEL S, guianensis HLEF H.contortus
2015 [AIfE Intercropping 128.64+37.41b 268.45+102.90a 178.37+87.51b 388.35+98.77a
HAfE Sole cropping 398.75+118.45a 253.76+77.52a 405.94+28.04a 269.16+20.34a
2016 [A1{E Intercropping 434.96+7.51a 170.61+34.95a 364.22+57.53a 145.14+19.60a
HifE Sole cropping 461.29+45.63a 139.80+15.89a 416.39+£34.99a 113.34+34.86a
PR YME [A1fE Intercropping 281.8+216.60b 219.53+69.18a 271.30£131.42b 266.75£171.98a

The average

HifE Sole cropping

430.02+44.22a

196.78+80.58a

411.17+£7.39a

191.25+110.18a

&6 [EIESHERX K ERER R AR

Table 6 Effect of intercropping and P application on P absorption
A0y g X PO(kg. hm™*) P75(kg. hm™*)
Year Model A S, guianensts ¥ 3E H. contortus FEAEEL S, guianensts HEE H. contorius
2015 [A]4F Intercropping 8.96+2.31b 22.52+10.24a 12.30+5.06b 21.77+8.12a
HifE Sole cropping 27.31+10.70a 19.79+8.39a 30.49+1.03a 20.42+2.02a
2016 [A1fE Intercropping 30.62+2.91a 14.23+4.01a 26.02+5.60a 8.43+1.62a
HifE Sole cropping 31.16+£6.47a 10.70+2.27a 31.32+2.73a 11.86+1.48a
ARSI {E [A]4E Intercropping 19.79£15.32a 18.38+5.86a 19.16+9.70b 15.10+£9.43a
The average ¥LfE Sole cropping 29.24+2.72a 15.25+6.43a 30.91+£0.59a 16.14+6.05a

/BT 32.32%(PO) i1 38.02% (P75) ; 5 BAAEXT I, H]
VRSN T 5 55 S0 Rl 118 W A o, S o 20 i i 42
T 11.56% (PO) F1 39.48% (P75) , i il W i e 4
Y 20.53% (PO) . [AEREET it i B2 /& (R A &R
G AWM 21.51% , SRR L, it
INEAAEAE AL RO SRR HH B B MO R, 4ol T
5.71%F 5.84% , FEAK T A1 /E & Ge A A6 B A 5 5
X B W, 43 50 T 3.18% 1 17.85%

3 g 54

3.1 EMESHEBEXT S E KB F M

ARG, —J5 1, 2015 AEREAR RIS 6 A 8
3 U R 3 56 A I BT 55—y, 41
HER A E R NEUK, 2015 F HIEL A S EHE
2016 4F B3 X 0 28 W W5 Ak 4 e, i AR R R 2L
B A K G202 1 R, S B0 AR A AR SR
RN AR RGN 55 55 G B, FEAEREAE /R R 40
R0 3192 =X 7/ = 1oy (A L £ SO 5 17719/ O R ED O
FEAG B (I FE W 2 IR T 2015 AFEAEAE R AE )
i (EB R 2016 4F (P75 /K ) AR A R A
Yy AEXTHH B | )4 1 3 8 = 2015 4F (PO ZKF)
FHEE M B AE Y & | VR X AR IR L i
s, AR AAEB T BT AR R AT A K12,
S 13 /oy 7ow 2 K S V51 B O R ) o A S A O i
AP (P<0.05) ; M REHE I 3 T SR A ) 8 v o
B 22 o8 S )1 1 i1 B A 7

3.2 EMESHERE X4 E E1EM R £ 7 RN
WEAE L A BOR BUR /N, T AR ) Wl = 22
SR AR R RS PR X 4 48 Y
PR 7K ST B A% {4 42 AR 3R i K RIS 8 i 3% b AR
MRER e B R —FERE S 2
FHER R AR AT LA e 8 7 e, o
RABE A RE " R GRS RARH ALY
(VR ZR AT HE 2 V5 W AR r 7 R A L 3
A AR, B TR A R R S
FRAE AL T AR, A Lk LER /N T 151 2016
AERSARRTIRIE 7 A 1 H XA B 5 A S A
10 E 2016 4F SRS RALT 2015 4F
FHERKZEE, MAEP RN A KR ZEm, 55
VERGEAAE R bR A ) & LU AR 2280/, = T
LER KF 1; 5ARMEREXT H , 548 5 1B VE R G0 24
s ARy FEAS S B RRA T BRI 451,
FAH B A K BGR 0 AL AR K A E R R S
P (AR AR 52 4 v 2 80 R 55 xS L B AE D, e
DAREAE HEAE ]V 1A 2R Hp AR 6 T 418 5 (%) il 0] 58 4
e A (EI/NF 0, L, F—25 P R P Rl )
KA TE A i R/ NEE BT
3.3 EMESHEREXT (e BB IR I A B0
—FRABOLT AR (] VR A7 78 b T A0 E 5 Y
AHEAEHT, dh b3 = 02 A0 2 (%l B Y 5 4
i F2 R R A FK S (R 5 4, A M R B
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Y SRR, — R E Y RE s 5 — Rl
Yxt EHERE R B, AR R, PO KR,
T AL B 1k A Wy RS b eI v,
HOPR L T 2 A R M X AR, 2015 4R [R]
VEBE 1 FH B 0T - 3 U (9 WS Tk 2 AR T
FEAE B AR IR i (P<0.05) 5 P75 K F-45 1 R PO
IR, TRl R B 2 R G A A i ) R
T REAE R EURE 11, 2015 A R IR O B i Es
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