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Effects of Fertilization and Mixed Sowing on Soil Nutrients and Pasture
Yield of Degraded Grassland in Songnen Plain
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Grassland Administration of Duer Bert Mongolian National Minority Autonomous County » Daging » Heilongjiang 166200, China)
Abstract: [ Objective] The effects of fertilization and mixed sowing on soil nutrients and pasture yield of
degraded grassland in the Songnen Plain, Western Heilongjiang Province were studied, in order to provide a
scientific basis for restoration of natural degraded grassland in local area. [ Methods] The study was conducted on
a natural lightly degraded grassland in the Songnen Plain of Western Heilongjiang Province. Astragalus
adsurgens and Elymus dahuricus were used as reseeding grasses. Treatments consisted of two interrow
mixed sowing ratios (legume: grass ratio 2 ¢ 2 (B;) and 1 : 2 (B,)J,and six nitrogen, phosphorus, and
potassium application rate combinations: Nso Py Kis (A1), Nigo Poso Kooy CAz) 5 Niso PoKigo (As) s Nago Prog Ko
(A s Ny P Kuro (As), and Nypo Paoo Koo (Ag) s where subscripts after each element indicated the application
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rate given as kg/hm* N, P,O; ., and K,O, respectively. [ Results] Fertilization significantly improved available
nutrients and pasture yield based on the ratio of mixed sowing. Soil nutrient changes in the surface soil layer
(0—10 ¢cm) were more affected by fertilization and mixed sowing than in the deeper layer (20—30 cm).
Fertilization, mixed sowing, and their interaction had significant effects on the content of available soil nitrogen
(p<<0.05). The variation trends of available nitrogen and available phosphorus in the 0—10 cm soil layer
were basically consistent with the additions of nitrogen and phosphorus. The contents of total nitrogen,
available nitrogen, and available phosphorus in the 0—10 cm soil layer of legume-grass mixture in the 1 : 2
ratio were greater than in the 2 ¢ 2 ratio at the same fertilization level. The productivity of the high nitrogen
treatment (A; ) was significantly (p <{0.05) greater than that of the other treatments. The greatest
aboveground biomass values were observed for the legume-grass 2 ¢ 2 ratio + Nj5, Py Kjs treatment combination
(290.68 g/m”) and for the legume-grass 1 : 2 ratio + Ny Pso Ky treatment combination (254,31 g/m?).
[ Conclusion] Considering pasture yield and changes in soil nutrients, the legume-grass mixed sowing in the
2 ¢ 2 ratio and the fertilizer application rate of 150 kg/hm?® for nitrogen can be recommended.

Keywords: Songnen Plain; degraded grassland; fertilizer; legume-grass mixed sowing; soil nutrient; pasture
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4 X it JE A 31D Il X IR 7% b 3 I G5

B (R 2: 2 REK ABI(ER2: 2 BIE+ N PuwKis)
Ay (Nso Pyo Kis) . N _ N

B, (B R 1:2EFH AB (ER1: 2REEHN; PyKys)

B (R 2: 2 REK AB (R 2 ¢ 2 IRHE + Nigo Poyo Kogs)
Ay (Nigo Pago Kazs) _ N _ o i

B, (AR 1:2RH AoBy (AR 12 2 IR4E + Ny Poio Koss)

Bl (R 2: 2 R AyB (ER 22 2 I8+ Niso P Kigo)
Ay (Niso PoKigo) _ o i _ T i

B, (BR1: 2R AyBy (R 1+ 2 1RB#E+Niso P Kige)

B (R 2: 2R AB (R 2 2RI+ No P Ko)
A4(N2410P120K0) — YE 43 = YE 45

B, (B R 1: 2R ABy (R 1+ 2 1RBHE 4+ Nopy Prog KD
A (Nowe P Kont ) B (AR 2: 2 1R# A; By (G R 2+ 2 IRHE + Noso Pso Karg)

Lo B, (GF 1 2 i) AsBy (R 1+ 2 46 + Naso Py Karo)

Bl (Eiﬁ 2 : 2 ?E*%) AGB\ (Eiﬁ 2 : 2 ?E’ﬁ%ﬁ_._NBUOPZW]KW])
Ag (Nigo P2oo Kgo ) - o 4 . V43

B, (jﬂ% 1:2 ‘(uzfl%) A B, (FAR1:2 YL‘bTﬁ‘FNxoonwK%)

B (EX 2: 2 E#H Ao By (R 22 2 1R+ X BORE A
A G BRI o ‘ e -

B, (R 1+ 2R AoBy (BR 1+ 2 IR+ X A AL

1.3 #HMRAESSHAE

HRAE 2 1 SRR AE , 2021 4F 9 J rp ) BEAT AF M

PR A TR /N XN B AL R 3 A ar A +
SR SAE W RE Vs B AR — BRI AR b 52 E A 7 R SR 0



519

7 RV < il A TR 47 X A8 S TR P 2 s e 38 R0 I 7 kY 52 ) 19

FBRLAETT N 1 mX 1 m, PEATAE AR A, X 1 m?
7 P b 5 R 55 b DA ) 7 BEAR R, 22 )
SEH e, 105 CHEAE R FF 30 min, 65 CHET EIHE
FRE . FEMCAE 32 BRI, 44 3 AL )2, 010,
10-—20,20-—30 cm, ¥ JIZEAN ] 4 )2 9 31 1 28 47 B
+ AT e A4 R B R
A A1 S 06 5 R AT B AR T A I S

AL PR B E ik S B B R Ay
B —45 . S KR A BN E SR BT £
e pH (A B SRR AW 5+ 1. pH A SR 40M
S s THEAHLECR 4 mol/L R , B 2 40 BT A
JE 5 RIS FUR FHYLICE A AR SR kgl
RO s SR SR PR A i 48— AR B Wk
1.4 HELIE

K H WPS Office 3R & 47 %4 ab #EF1 2 . H
IBM SPSS Statistics 22.0 #F17 $E 22 5 20 #r,
two-way ANOVA #4775 2587,

2 R

2.1 MERRFMBEEHENLTESE. GVNRMNEE
WME 2 FFaA,0—10 cm L2, i Fh IR 3% 4b 3

LN A R S A iA 0.96 g/ke. 5 A,
A, RFRAEALE 2 25 5 (p<<0.05);10—20 em T2,
AsBy s AgB, AbBRA A& B . 40 0 0.79 g/kg I
0.87 g/kg- 5 A A, Ay, Ay AbFRAEAE D & X
(»p<<0.05);20—30 cm )2, MR R AL B R, ¥
As AR R S, 500 0.64 g/kg Fl 0.81 g/kg,
AsB, 5 AB ,AB, &4, AB, 5 A/ B, {bBIAfEE R
FE2F(p<<0.05), BAEKFE LER ALK T,B,
REFER) 0—30 em 2 E 2R FEAET B B,

BHLR SR, 0—10 cm 2, A FE AB,
KF) 1.68 %, 5 H Ak B AE 3 25 R (p<<0.05),
A;B, b FRIKE] 1.40%, 5 A, A E R F 2R
(p<C0.05)3;10—20 em + 2, P FRIR#E AL BT . 1Y
RAs s A 12500 F 1,290, 5 Ay,
Ay A HRTFAE B 2 225 (p<<0.05)320—30 cm 2
L AB L AL B, AR B R R 4% A B 2 ]
25 AR BB FE K,

BRI R AP S AR A R P AR AL AL
— 0 By R b2 R R B s b i A, 0
10 em 4 )2 H A2 Z A DB & i . 2030 cm +
k.

x2 HEERMEBENTESZF . GNRMAZN

Table 2 Effects of fertilization and mixed sowing on soil total nitrogen and organic matter

i 5 EEGE/ (g kg™ HHLE &&=/ %
0—10 ecm 10—20 cm 20—30 cm 0—10 cm 10—20 cm 20—30 cm
A B, 0.59+0.038° 0.5140.010¢ 0.53+0.065" 1.04=+0.05" 1.0540.03%* 0.85+0.30°
A, B, 0.75=0.003%¢ 0.5740.023% 0.42+0.285"¢ 1.1940.22b 1.064+0.13%¢ 0.71=+0.02°
A, B, 0.8540.130 0.5140.145" 0.48+0.175"¢ 0.9940.14« 0.9240.32" 0.7740.09*
A, B, 0.96£0.062° 0.64=0.055 0.372£0.045% 1.1640.10"¢ 1.0440.03%* 0.63£0.08*
A; B, 0.7970.163¢ 0.79740.098¢ 0.57+0.093%¢ 1.18b 0.99+0.05¢ 0.59-+0.46°
As By 0.81£0.003 0.75740.019% 0.64£0.174" 1.68+0.80" 1.2540.05" 0.82£0.07°
Ay B, 0.6140.138¢ 0.5540.105¢ 0.27£0.028¢ 0.86£0.02¢ 0.800.04¢ 0.84=+0.06°
A B, 0.68+0.080" 0.5340.088¢ 0.52+0.106" 1.0540.06" 0.86+0.34" 0.53+0.43"
Ay B, 0.94+0.134" 0.7040.084" 0.56£0.230 1.2040.03%¢ 1.0940.10"* 0.46£0.46°
A, B, 0.8240.071%¢ 0.6840.163"! 0.66+0.190" 1.1440.18" 0.94740.09" 0.97+0.21°
AB, 0.9640.080° 0.85+0.058" 0.6040.012%* 1.120.02" 1.13+£0.11% 0.9440.03"
A B, 0.96+0.194* 0.8740.166 0.60+0.034% 1.4040.39% 1.0340.12%¢ 0.88+0.19°
A B, 0.9540.134° 0.90+0.071° 0.8140.088" 1.24+0.13% 1.29+0.12° 0.9640.06"
Ay B, 0.64=0.021" 0.5740.033% 0.540.032% 0.960.40% 0.80£0.14°¢ 0.52+£0.47°
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Table 3 Comprehensive effects of fertilization and mixed

sowing on nutrient indexes in 0—10 cm soil layer

- A VBN P‘EE -
&R FHHLB HAUA R

iti 7.059° " 5464 93.141° " 13.941" "

i % 5.071° 0.003" 36.602° 77 2.061™

WAL X RHE 0.824™ 1.984" 8.887 " 1.121™

% TR 0.01<<p<<0.05, * * FIR 0.001<p<0.01, * x =
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Comprehensive effects of fertilization and mixed sowing on soil available nitrogen and available phosphorus

55 H At A PR AE B 25 5 (p<<0.05),0—10 cm +JZ
L AGB A By ARG HL T AR50 111.3 ps/cm
151.5 ps/cm, =X N IRAE LB T A, 2B 2.9 £5F
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X F(p<<0.05) .8 T A A, AbFHE37.75% ~38.77%;
AsB, AbFRER . 254.31 g, 5 Ay LA A, AEBRAETE
25 (p<<0.05) . X HL[Al— it ALK P F 1A [RR #%
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AR b 2 R) 25 5 A 1 2 (8] 3),
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Fig.2 Effects of fertilization and mixed sowing on pH
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Fig.3 Effects of fertilization and mixed sowing on pasture yield
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