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Table 1 The effect of inoculating CCBAU 30138 strain on number of
nodules of single alfalfa plant in different mixtures

IR#E25A! Mixed planting type Kb o2 3 S
T reatment First cut Second cut T hird cut
CCBAU30138 17.13a 10.13a 16.30a
EYIAE e -
= THE C 12.00 9.50, 14.23
Alfalfa/tall fescue mixture KHECK b ra a
LSD(0.05) 2.39 2.55 2.34
CCBAU30138 9.87a 13.45, 17.434
EWEE —othex -
7 THE C 8.93 9.57 13.47
Alfalfa /bromegrass mixture RHRCK 4 b b
LSD(0.05) 1.83 1.33 2.52
CCBAU30138 9.47, 14.53, 15.574
e e e
,%JTEE?E 1$$%§$ %HEE CK 9.334 9.97h 14.234
A]faJia/ryegrass mixture
LSD(0.05) 5.52 1.47 1.49

VB FRAME R ZERA B3 . Note: The same letters mean no significant difference ( P=0.05).
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Table 2 The number of nodules of single alfalfa plant in different alfalfa/ grass binary mixtures

IRFEALFE Mixed planting type H5—7E First cut

% 2t Second cut 5 =7 Third cut

LR

. 17.13 a
Alfalfa/tall fescue mixture
HIWERE LR ;
. 9.87p
A]fa]fa/bromegrass mixture
ST — | AR .
A]fa]fa/ryegrass mixture
LSD (0.05) 1.8386

10.13 b 16.33 a4
13.47 4 17.13 a
14.53 a 15.57 4

1.0976 2.8173

E . F AR R ZERA B, Note: The same letters mean no significant difference ( P=0.05).
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Table 3 Dry matter yields of alfalfa and grass components in grass/a]fa]fa binary mixtures inoculated with CCBAU 30138 strain

6.1% 15.6%F0 1. 1%, ppsters 7.6%; 1 a1
TR R LR BRI 4. 800, 44 MR Yy R
I 6.8% (W3 3),

. - 78 B 75 Alfalfa(kg/hm”) AABHE Grass(kg/hm”) SRR
: : e ot — g — P 2
Mixed planting . " o s = s o i s (kg/hm”®)
type First cut Second cut  Third cut  Total yield First cut Second cut  Total yield Total
e *THE& CK 1953. 6p 26154 2907. 2 7475.8 2920h 1397. 2a 4317.2 11793
EWEN —=SFEF
Alfalfa/tall fescue CCBAU 30138 2815, 2748. 3a 3186. 74 8750 3532.74 1435.6a 4968.3 13718.3
mixture
LSD(0.05) 173.95 144.86 223.1 — 198.01 206.7
KIEEH gpm ek 1814.54  3472.2,  3075.5,  8362.2 1775 - 1775 10137.2
TEAEFE
Alfalfa / CCBAU30138 2017. 2a 4062. 83 3454.97a 9534.97 2676.7 — 2676.7 12211.7
bromegrass _ . B B -
mixture LSD(0.05) 292.1 442.3 208.01
AR *THE CK 1460. 64 2976.7h 3355.0a 7792.3 3166.7 - 3166.7 10959.0
He A CCBAU 30138 1549. 4, 3442. 2, 3392. 2, 8383.8 3320 - 3320 11703.8
A]fa]fa/ryegrass
mixture LSD(0.05) 481.36 367.88 322.4 - — -

VB FRAME R ZERA B . Note: The same letters mean no significant difference (P=0.05)
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Table 4 Yield results of alfalfa and grasses in monoculture
Wi H A [SE=2 Tt AR
Item FILERE Alfalfa Tall fescue Bromegrass Ryegrass
Y 2 X CK 11932.5
Pit (kg/hm) 1 8185.0 7900.0 6211.1
Yield P Inoculated 13535.8
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7 FIREH T RAE B s A T R IR AR

M NTTFEAR T SARABHEY B X AR E IR 5T
4+ (Laura S Brophy et al, 1987),
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Table 5 The LER and CR of grasses in different mixtures
R% A RIETE @ FIETE —LiiER FIEETE 1 FERERE
Mixed planting type Alfalfa / tall fescue mixture Alfalfa / bromegrass mixture Alfalfa / ryegrass mixture
xR CK 1.12 0.93 1.16
Bl e 1.25 1.04 1.16
LER Inoculated/inoculated
7 i HE
Hef/xt 1 1.34 1.41 1.24
Inoculated/CK
X CK 0.84 0.32 0.78
BeFh/ e 0.96 0.47 0.86
CR Inoculated/inoculated
o HE
Befi/xt 1 0.83 0.41 0.76
Inoculated/CK
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YIEEMR R, BUE A =R, N 8% 2R
B A P TR 2L R TR RARHRE G A
THRETE7 RS, H. A. Burity (1989) 23 511
KILERE ST EEZ AN ERIRTE HREERE
HYFERBIROL SRR, RABMEM A KR — 56
TSR R E S SR E LAY E A
TR A ZE AT by 2620 46 %0F0 3820, AR
b B ERE SEFEF UL | AR
RIEH G PR EFERA R B EAEHE 25,

Lo

D) BRFBAGH BMIEE )G, £ EE A
MR U104 BARAR R At B B e T B o

R T EREERBASTRUEEES H. L
TEEZ RN EHERBAS PR EHEE B =
P VR E R - R EHIRBA A PRI ETE
B R SLRRAR R A S X B A A B B KO,

2) MR SIREBA S R TR EYE
T HPEEE SR A EEREAG &F
THE=EN 13 718.3 kg/hmzy Xt HE R = 16,3005
T EE KR EEREAGEFETETER
12 211.7 kg/hm®, Hoxd BB4R 75 20.5%6; 1 4/ B 3
WA TR RN 11 703.8 kg/hmz, Ee Xt B
e 6,890

2 % X k.
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Effect of long term fertilization on fertility of Lou soil and crop yield

.1,2 . 2 .2
GAO Rui "5 LU JiaLong”» ZHANG Suxia
(1. Department of Garden Engineering, Heze University, Heze, Shandong 274000, Chinas
2. College of Resource and Environmental Science; Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract . Based on the continuous fertilization experiment for 25 years at the same site on Lou soil in cen-
tral Shannxi, this paper analyzed the difference of fertility in different plots- The results showed that long —
term fertilization increased soil O- M-, total N, total P, available N, available P and corn yield evidently - Ap-
plying inorganic fertilizer or inorganic fertilizer combined with organic manure could raise soil nutrient capacity
and supply intensity, and it was beneficial to meliorate soil and raise crop yield, in which the effect of inorganic
fertilizer combined with organic manure was most remarkable-

Keywords: longterm fertilization soil fertility ; yield
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Effect of inoculating highly effective Sinorhizobium meliloti on
productivity of gramineous grass/ alfalfa mixtures

ZENG Zhaohai""*, HU Yue*gaol, CHEN Wen—xin’» SUI Xin-hua’. CHEN Dan*ming2
(1. PERC, College of Agronomy and Biotechnology, China Agricultural University
Beijing 100094, Chinas 2. College of Biology/ Key Laboratory of Agro-Microbial Resource
and Application of MOA, China Agricultural University, Beijing 100094, China)

Abstract: Highly effective Sinorhizobium meliloti was inoculated to alfalfa ( Medicago sativa L-) which
was planted with tall fescue (F- arundinacea Schreb), smooth bromegrass ( Bromus inermis Leyss- ) and rye-
grass (L. multiflorum Lam-) to establish gramineous grass/a]fa]fa mixtures- Compared with the control
(uninoculating treatment ), in alfalfa/tall fescue mixture: the biomass yield of alfalfa was increased by 17%,
that of tall fescue was increased by 15. 1%, and the total yield was increased by 16. 3% in alfalfa/smooth
bromegrass mixture, the biomass yield of alfalfa was increased by 14. 0%, that of smooth bromegrass was in-
creased by 51. 0%, and the total yield was increased by 20. 5% in a]fa]fa/ryegrass mixture, the biomass yield
of alfalfa was incraesed by 7- 6%, that of ryegrass was increased by 4- 8%, and the total biomass yield was in-
creased by 6. 8% . The results indicated that inoculating highly effective Sinorhizobium meliloti could increase
the LER (Land equivalent ratio) and the CR(Competitive ratio) of grass crops-

Keywords: highly effective Sinorhizobium meliloti; alfalfa; mixed planting; gramineous grass



