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Abstract In order to study the effects of inoculation with Rhizobium leguminosarum strains on growth performances,
yield,and grain quality of Canadian pea M. P. 1824, a pot experiment was conducted involving inoculating with eight
different Rhizobium leguminosarum strains. The results showed that, compared with no-inoculated control, rhizobium
inoculation could extend pea’s growth periods, produce a better growth in pea’s ripening period, increase yield, and
increase grain crude protein and fiber content,but reduce the content of soluble sugar. When inoculated with rhizobium

ACCC 16058, periods of flowering beginning, flowering and podding beginning, podding, pod ripening delayed by 3. 1,
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5.2,4.8,and 12 d,respectively. The number of branches at flowering and podding beginning period and plant height at

pod ripening period increased by 45.5% and 16.61% respectively. In addition, pods per plant, grains per plant, grain

dry weight per plant, and grain dry weight per pot were significantly (P<C0.05) increased by 76.67% ,85.54% ,

65. 13% .and 36. 71% , respectively. Inoculating with commercial rhizobium F98 significantly (P <C0.05) raised the

crude protein content and reduced the soluble sugar content, with variable quantity of +12.37% and —37.77%.
Inoculating with CCBAU 43228 and CCBAU 43232 significantly (P<C0.01) increased the content of crude fiber by 1.24
and 1.20 times compared with CK,and by 39.7% and 37.6% compared with F98. While inoculating with CCBAU 43232
decreased the content of soluble sugar by 35.65% . In conclusion, for pot experiment, the comprehensive performance of
M. P. 1824 inoculated with rhizobium ACCC 16058 was the best.

Key words Rhizobium leguminosarum ; semi-leafless pea; growth performances; yield; grain quality
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TP R A HLE 1. 914 %, 4 & 0. 309 % , %
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Table 1 Arrangement of treatments and original names,
host plants,and source areas of the

Rhizobium leguminosaru m strains

ik P A Bk 44 FR A EAEHY TR L X
L o _ _
L CCBAU 33109 Piswm sativum NG|
18 CCBAU 43228  Pisum sativum Wt
I, CCBAU 43227  Pisum sativum il
L CCBAU 43232 Pisum sativum WA
I, ACCC 16058 Pisum sativum IR
I CCBAU 41242 Pisum sativum i)
I, CCBAU 43242 Pisum sativum i
Iy F 98 Pisum sativum W

T To FRAER X (CK) . L CCBAU T3k i B bk ok A o
My 2 W 2 B AR R T 43 28 R A F 9 & Ho CCBAU 33109
1% Az R 5 R B s ACCC 16058 2k H A7 [ A ol B 2 B 1 38 1T Rt
WS A I 9 3 5 F 98 Sy H i 11 P9 1 ) 90 2 AR R0 B B8 R 1 % TR
ROk F AL EE R A Y TR RO A RA A .

1.4 IREEESR

B R bR R AP B YMA B s i s 53 T
YMA -3 57k L 155 1 T 5 I 4] — B B AL 4
GRS R ARG 12 TR e YMA RIS SR,
KRG R T 5 mL Ty 85328, 75 28 °C,
170 r/min BYFE IR 15 55 2 X0 BOE KW S . 3 mL
BT BA 200 mL YMA ¥ & 35 55 519 500 mL
SRR E TR DAk 3R . R [EDOR R B AR
JeA T [F) Pof 5 9% . BB 3 b IR VI G {1 O Dy
B E A B AR B E B ODg #8521, 000, A4S H
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FRAEHR 4.1.5.2 i1 4.8 d. L T, (9 24300 43 51 b Xt
B MER 12 f1 11,5 d(P<C0. 05), 54505 H

BRI I AT~ 1 B 2R F a8 B 3% 2k
(P>0.05) (£ 2),
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Table 2 Effects of inoculation with different Rhizobium leguminosarum strains

on growing stages of M. P. 1824 d
ib B WAL AL 32 e A

I, 50.44+1.2d 53.1+1.7d 57.3+2.1¢ 71.04+0.0 b
I 51.040.9 cd 53.9+1.4d 58.8+1.3 be 72.04+0.0b
1, 50.440.5d 54,0+1.5d 57.8+1.8 ¢ 72.04+0.8 b
I 51.5£1.2 bed 55.0£1.2 cd 59.1%2.1 be 73.3E£1.5b
In 51.841.9 bed 55.0%+1.4 cd 58.9%+2.4 be 73.0%+1.4 b
I; 54.5+£2.3 a 58.3F1.7 a 62.1F1.4 a 83.0%10.4 a
Is 52.97+1.5 abc 56.0%1.6 be 60.5+2.4 ab 73.3%+1.7b
1; 52.942.8 abc 56.3+2.8 be 60.5+3.2 ab 82.5+9.9 a
I 53.34+2.8 ab 57.14+2.9 ab 60.6+£3.5 ab 76.040.0 ab

TE « RSB J5 /NG 7 RS ] 2 7 4k B 1] 25 57 2 25 (P<<0. 05), T [l o

2.1.2 RE @M M P. 1824 £ 2R LR Hh

FEBAE R IEW L 15 (1) F2 257 B H ) IR T, 3 0
DT 8,21 % (P<C0. 05) 5 43 B85 e Xt BE G 2 388 in 1
45.45%(P<C0. 05), H A4 b B 45 PEAR 5 ) i
(B 22 5 AN .3 (P>>0. 05) . i abBEPERYE I 1)
ZRIRANRFE(P>0.05), 7EMAM .5 1, HEL. B
L Ab, A b BT M. P. 1824 Wbk & A — &

PRI, B I 1 & T bR 3 T4 IR (P <
0.05), = # ¥ @ 4> i ¥ Jm 25. 1206, 16. 61%.,
16.09% . fH =& £ R R E(P>0.05, B L, 4k
FRAN A b HT 2R RO A R R b T
To J0 ) He X B8 G 28 4 13, 19 %6 A1 10, 99 % (P <<
0.05), “H 2R ANEE(P>0.05), I, 7k
Z 05 H AR PR 2 7R B3 (P>0.05) (& 3),

£33 BMARRIRBE AKX M. P. 1824 £ KB
Table 3 Effects of inoculation with different Rhizobium leguminosarum strains on pea’s growth
BEAEI Y
ib 3

B 1=/ cm FEH SR W EETE/g HE/om FETH Iy B
I, 61.27 a 19.5 a 1.1b 1.862 a 53.71 ¢ 18.2 b 1.4 ab
I 64.42 a 19.6 a 1.1b 1.920 a 62.35 ab 19.7 ab 1.3 ab
I, 61.13 a 19.6 a 1.3 ab 1.848 a 54,33 ¢ 19.1 ab 1.2 b
I 65.00 a 19.7 a 1.2 ab 1.993 a 60. 42 abc 19.5 ab 1.6 ab
1, 67.24 a 19.7 a 1.2 ab 2.010 a 58. 23 bc 18.2 b 1.4 ab
I 61.43 a 17.9b 1.6 a 1.850 a 62.63 ab 19. 3 ab 1.7 a
I; 61.53 a 19.5 a 1.3 ab 1.934 a 59.78 be 20.2 a 1.2 b
I 63.06 a 19.0 ab 1.1b 1. 906 a 60. 81 abc 19.7 ab 1.4 ab
I 62.81 a 18.5 ab 1.4 ab 1.747 a 67.20 a 20.6 a 1.3 ab

2.2 FAEBE&kM M.P.1824 FERFEHREF
A

2 4 ] DL, B Rh AR I8 T X ML P. 1824 P= & M

HAM RN A —EREEH . SXEAL. L.
L, FR)BARR K0 | BARRORE B L B Rk A R i B | BA AR K RL
T M Bk R T Y B 3 T X IR (P<C0. 05),
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H I M5 45 bRk 3R & 76. 67% . 85. 54%.,
80. 63% .65. 13%.36. 71% . 1, (1) B bk £ %0, B Ak kL
BIRRFE T L (P<C0.05), 28 %54 fm 39. 47 %
30.51% o T B SARRRL AR | SRR R b ff E S PR AT R
T 4 ) b Xt R R 37, 3500, 36. 9624 Al
27.72%(P<C0.05), I A B AR B0 5k A fef 7

A3 590 He ot B 2R 30, 00 % Fl 34, 75 % (P<<0. 05),
T B SRR KR fif Ei R B OR AL T 40 ) F X AR I
31,50 % F1 32, 42% (P<<0.05), £ 42 AR 988 B
Ab 38 B SRR TR 5 0 IR T B 25 5O B
FE(P>0.05)(F 4,

x4 EMAABERBEEEGN M.P. 1824 2R == H E FHE I

Table 4

Effects of inoculation with different Rhizobium leguminosarum strains

on M. P. 1824’s grain yield and yield components

b O PRRRIERC PRIORCEC MRMRORCEC TRAMRATRIGEEE /¢ MRMFRLTE /g AN TEH/g THRE/g
I, 3.0¢ 2.8 abc 8.3d 2.359 e 2.112d 9.568 b 255.49 ab
I, 3.6 be 3.0 abc 10. 5 bed 3.102 cd 2.797 be 11. 440 ab 266.45 a
I, 3.5 be 2.7 ¢ 9.5 cd 2.555 de 2.357 cd 10. 553 ab 247.95 ab
I; 3.9b 2.8 be 10. 5 bed 3.179 bed 2.654 bed 11.235 ab 250. 18 ab
1, 3.9b 3.2 abc 12.1 be 3. 656 abc 3.235 ab 12.940 a 266.28 a
I; 5.3 a 2.9 abc 15.4 a 4,261 a 3.488 a 13.080 a 228.17 b
I; 4.2 b 3.3 ab 13.1 ab 3. 837 abc 3.026 ab 12. 600 a 233.64 b
1, 3.5 be 3.3 a 11.4 be 3. 231 bed 2.698 bc 11. 208 ab 235.61 b
Is 3.8 bc 3.2 abc 11.8 be 3.947 ab 2.999 ab 11.995 ab 254. 83 ab

2.3 AEEIT M. P, 1824 $F 4 & B8 %10

5 FRW L H P A W] 90 MR 9 TR R PR X ML P
1824 AP RORL AR (1 T & i L nl i M 2 & JOML2F 2
TN, R L Ab, $E R R AL 35 R R
P& 3808 T Lo s 0T A 22 F Ak 38 %) T 35 P B o
BT X0 BRG BR T Ah o FC Ay 42 A b 3 00 KL 21 4 5
550} B Z ] 04 25 5 2 35 W B 35 K OF (P<0. 01) 5 4%
2 R IR T A A R DE B B B S R R A T [R) 22

WARRZE(P>0.05), Iy 4 Ak 8 A & o bt
BRI S 20 12,37 %6 (P<C0. 05) 5 AT v PR 2 o L1 %o
W SRR A 37, 77 % (P<<0. 05) 4 2F 4 2 1 L%t iR
W i 48 60, 23 % (P<<0.01), 1, f 7] %5 Pk BE &
R IR B FRAIR 35. 65 % (P<C0. 05) , HOML£F 4k &
A L R R T B R 1. 20 i A 37, 6%
(P<C0.01) 1, WHLEF4E & 255 ) Ho o R T A i
1. 24 4% 39. 7% (P<<0. 01) (£ 5),

RS BEMARBERBEEEAY M.P.IS24 FHEER R AER ATAEEREATESEN TN

Table 5 Effects of inoculation with different Rhizobium leguminosarum strains on contents
of crude protein,raw starch,soluble sugar,and crude fiber in pea’s grain

ik B WEOR SR/ % MIEM SR/ 0 AR R/ (meg/ke) MRS E/N
I, 19. 812 bAB 0.861 aA 171. 48 aA 3. 285 eC
L 19. 821 bAB 0.828 aA 128. 78 abA 4.679 cdB
L 19.909 bAB 0.787 aA 140. 41 abA 7.353 aA
I, 19. 347 bB 0.776 aA 144. 40 abA 5.515 beB
1, 20.612 abAB 0.786 aA 110. 34 bA 7.244 aA
I 20. 851 abAB 0.904 aA 130. 05 abA 5.649 beB
Is 20. 354 abAB 0.903 aA 129. 64 abA 4.500 dBC
I; 20. 898 abAB 0.901 aA 151. 39 abA 5.719 bB
Is 22.264 aA 0.982 aA 106. 71 bA 5.264 bedB

TE < [R5 B0 5 R 5B R ) 3R b B 22 S 3 (P<<0. 0,



513

SRHHARAF A [F)AR R R RR S 2 TE I B B A R 7 A B B 5 o1

3 3 i
3.1 AEEHXT M. P. 1824 £ FHERIM

2 B 1 25 96 B [ R T DRLAR R T R AR 1 R
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A XA AR RO AR S L i T AR
FHBER  90 T 0 R E S RN, KT IR AR KA
ATEAE KW N T & A EF . (AR A
[F] 1) P AR A2 S I ROCR R TR L T~ 1 & AR
H 5 0 ) 25 50K B 3, T BB R R & CCBAU
33109, CCBAU 43228, CCBAU 43227 fil CCBAU
43232 4 ASTE MRS WS 5 M. P, 1824 PU R M ¢
2 AR R RS — 2R

ST K A AR K AR B8 5T P R B, 2 R R AR
ACCCI6101 f8 i 35 48 w5 0 5 (1% 1 36 1 o %5 M ik
B FE . ABLEARBFFE D 5 AL FhoT BEA LY L 42 Fib
FRJRE T A BT ML P. 1824 BE 4640 J2 3 iy bk 5 L 2 2%
T BOR 1T R R B3 T A BE Y 32K
WL F DT IR . X ] AR R O AR Y — T
T Ry il 28 AR, 55— T B R AUR AL 27
PR R A B
3.2 FAEEHKY M.P. 1824 FERFEHMHREF

E=A)

ABIFFE B X T8 55 Rl ML PL 1824 T 5 L #2
Tl AL TR AT Ah 3L TS LA 0 PR SRR | BARORL R L AR KT
oz T PR R T T R T R AN TR R IR B
PR O A 7 e A o PR 1 KRR R TR X 5 i
JBIEFE FEA A AFS Rb B T () Rk 32 8 L BBk okL
QNGRS T S NN ER /S SV I E S O o VA i R4
B A = SR PP g A RR 0 1o AR HL T X6 Bk SE 8K
F LR B 38 i A B R UEVE T . DL R g5 R
F2H 7 E 1 B AR P, ACCC 16058 5 M. P. 1824
(1% e A DG A0SR A e
3.3 AEEHEXT M. P, 1824 B 2 F 374 5 R 1 &2

P Ahemad M S5 RIF 5T, 42 B0 AR I8 B4 AE (1 K7
R 0 R 7. 14 %00 3R TR A 4 el AR
PR B0 R R A 2 T ) e A R AR T RUFE G
i TN KA AR ICE 2 A R B S R A L i
HEgHeEaTEfmn HkueEAR el

g, ARBH.RAL WHEARSREES T
XiF B, U B B RR FO8 BB A% B4 5 Wi TS R ML P
1824 oAz UL LI [ 0. AHIF 5% i & BR , 42 ol AR 98 147
Jei o 90 R EF A i 3 B TR O R T X
¢ W B2 b i MR R A T DA AR R B SRR I A AT 4
it NI A A F 82 5 L A AR R T RE . Bksh,
22 AR TR TR AL B ) T T W R KT B T BB
Ji D] 2 AR 98 1A - S A A AR A R A B R R D T
TV FEBE I L T P A E BE AT DAAR 4 b 5 Ak o R It
AR RFIH , FBOTIHE RS EREANGE 5.,

TR

AMFFEAE S 25 T A5 AR 4538 - 5 X IR A
FU 4 ol R R A T A K i A A AR R D B A
BRA A 4R v 7 o AR B B LA 4
PAK R AR PT  PEWE & B, 28 o Hr R WL ML P
1824 ZEHARMF T He M B Bk ACCC 16058 H Bl fE.
P AR B A e A B o ade O A [ R RE
LEIRIRE ST A DG A O R TR S A AR S )
E it — 2Rk

Z % X #
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