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Table 1 The soybean Varieties, rhizobia, mycorrhiza fungi

and symibiotic combinations tested in the experiments
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Table 2 N {ixation activity of symbiotic combinations of soybean varieties and

rhizobia at the stages of flowering and podding

W HBX/ R HOBT/ B R
Rhizobium strain No. of nodules/plant N fixation actlvity No. of nodules/plant N fixation activity
(C:H,um/plant « tr) {C;H um/plant = hr)
& 28 th{E 83—119
CK 17.0 1.783 105.1 9. 023
005 264.7 25.178" * 105.0 11, 645
E84 30.0 8.918" * 81.6 8. 288
B61AT76 95.0 21.612** 75.8 7.553
TA1—377 100. 4 30. 029 * 107. 8 9.123
113--2 134.0 31.624° * 93. 4 £.812
110 87.7 23.701° * §3.3 8. 143
2048 192.0 30. 529" * 85.9 7.311
2054 14.2 5.561* 108.3 9. 232
H3 59 1 83—098
CK 3.7 0.315 107. 6 16, 266
005 71.3 0.839° 128. 9 18. 255
E84 11.3 1.933° 94. 6 14. 478
B1AT6 47.7 1.573* 91.5 10,336
TA1—377 74.3 7.868" g5. 5 12,379
113—2 60. 6 6.924° 68. 8 7.134
110 31.2 4.511** 123. 4 13.638
2048 153. 8 7.239** 85. 4 10. 281
2054 31.0 6.190" * 107.6 16. 366
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Rhizobium strain No. of nodules/plant N fixation activity No. of nodules/plant N fixation activity
(C,;H,um/plant » hr) (C;H um/plant » ht)
il 83—14 HZE 80
CK 37.3 10. 336 15.5 3. 567
005 714 9.357+* 28.2 3.282
ER’1 22.1 5. 351 35.6 4,846* *
61A76 84. 4 10. 606 44.8 3.987°
TA1—377 62.3 5.245° ¢
1132 77.3 11.331° 54. 9 5. 770 *
110 31.5 9. 442 50.5 S. 880~
2048 50. 1 8.812 86.6 1. 091°*
2054 39.5 3.812 25.7 4. 091"
Vo SUBE, s AW 1% DE.
Annotation ; * means the significant at 5% level. # % means the significant at 195 level.
3 HEPE 19— RAR A A4 E RS )

Table 3 N fixation activities for various symbijotic combinations

of soybean Zhongdou 19 rhizobiums in the field

N# & % f £ #1  Flowring BO¥ W Maturing
Item B AN/
, of BY 1 e/ bk A/ T 3% B
i measure N fixtion activity
¢ Frash weight No. of No. of No. of
pu:) men (CHuM/plant »
(g/ptant) nodules plant pods/plant grain/plant
Treatment hr « invitro)

CK 54.4 59.6 1. 189 34.5 66.9
61A76 78.8 67.2 1. 609 35. 4 £€9.9
113—2 78.0 59.9 1. 749 36.5 71.8

005 78.9 71. 4 1. 469 33.4 68.6

2048 64. 6 54.2 1. 399 36. 0 69.5

TAL—377 65.2 56.5 1. 399 , 3.5 63.9
M E M H B ¥ ¥ Matunng
Item . N
o of THH e =8 kg/H ERESE % | EAFRke/T
7 mca;n;c! Grain Yield Protein content Protein yicld
Treatment weight/100 kg/mu %) kg/mu
reatme

CK 17. 50 129.6 40.0 51.8
61A76 17. 28 169. 4 40.9 69.3°*
113—2 17. 21 157. 6 41.2 65.8* "

005 17.58 149.7 40. 2 60. 2

2048 17.30 143. 7 40.7 58.5

TAL—377 16. 92 148. 4 40.9 60.7
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Table 4 The effects pf inoculation with rhizobia and mycorrhiza fungi on soybean Ludou 2

P # M Flowering
-
BRERE] 2N 0O
N F& e/t 9 LNER ., | aEsR
) Dy weight | ) Toul mo | BTOAL om
Sail Stem Y Root N R Total P05 N
By plant above Total Total
segment conlerit content (%)
ground infected o) N/plant P20s plant
Treatment (g/piant) infect G
CK 0. 376 0 -~ - 0.743 2.791
b T
BEER 00 0. 663 0 5.21 1.7 0. 533 4. 242
Pasteured
scil G. epigacum iR 2. 534 81.7 3.62 91.4 0. RS8 21.701
2048 +-epigacum 3.270 81.1 3.45 112.2 0. 879 28. 623
by} RO oM Maturing
FA4 NS4 N ﬁfi’,{ frive
g\ H J¥ | BT /M| : HEEH
+ W -2 7473 *f& ? ﬂf ] Totai prain|  mg/g bk P20s%; Afﬁﬁ ;;
. 0. o rain mg/ ¥k
Srit Stem No. of N Total grain | Total grain i '
pid nod fetant grain/ weight N PO Tetat P20s
plan content N
! plant g/piant e (mg/plant)
Creatment % (mg/plant) | content &5
CK 7.0 1.7 1. 85 5.22 80.9 1. 143 17,727
I
LR 2048 A 8.0 14.0 1.57 5.22 81.7 1. 500 23.550
Pasteured
soil G. epigacum BIRE 13.3 22.3 3. 98 562 223.5 1. 800 71,640
2048 +-epigacum 14.5 32.3 4. 41 5.55 246. 6 1. 766 77. 881
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Table 5 The effects of inoculating soybcan Zhongdou 14 with
rhizobia and mycorrhiza fungi in the field

g 3ok £ P:0s% BORSRY
H arg | s | O [ ERRe| 2Ny (S0 g
(&) 1)
&t Item No. of No. of Seeds Total e Yield
b seeds/ content contert
branch | pods/plant weight/ 100 jcontent( %4) , (kg/mu) ..
Treament plant 679 (§79]
CK 2.6 35.1 67.7 18.7 4. 49 0. 808 169.7 44,57
61A76 2.6 36.3 70.2 18.8 4. 82 €.931 180. 1 45. 56
G. mosseae 2.6 39.5 71.6 18. 3 4.36 0. 853 181. 6 43. 13
61 A76+mosseae 2.9 41, 6 730 18.8 4. 20 1. 029 200.0°* 43.58
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Table 6 The effect of inoculation with rycerrhiza fungi on soybean

yield, etfective P and number of fungus spores in soil

b5l it 3 Flowering & % 1 Podding A L ' Maturirg
FREEE IR
AL LR | DA X pha il otk T € 2 - st ¥y ¢
s - T 47 508 H LT 50eH KRR
wW/EE | S8 oppm /B | &8 pm a8 pm
Ttem No. of No. of 37/
Biological | Effective P Biclogical | Effective P Effective P
buif fungus furgus Seed yield
yield content in yiceld content in content in
spore per spore per g/plant
(g/plant) | soil(ppm) (g/plant) | s.il(ppm) soil (ppm)
Treament 50g soil 50g soil
CK 27.2 22. 262 73.86 131. 6 14. 58 107 9. 81 12 936
HARE 0.4 24. 925 127.3 143.2 14.55 149 10.74 13. 270
tr CR Y% 11.76 11.96 72.9 8. 81 30. 8 9. 48 2.58
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STUDIES ON SELECTION OF THE BEST SYMBIOTIC SYSTEM OF HIGII YIELDING
AND HIGH PROTEIN CONTENT SOYBEAN, HIGI! EFFICIENT N FIXATION
RHIZEBIUM AND MYCORRHIZA FUNGUS

Chang Congyun Lu Zenghui Dai Shujue Zhao Changjun
(Institute of Crop Breeding and Culiivation, CAAS)
Guo Dingxin
(Seeding— growing Station of Zhumadian Region , Henan Province)
Abstract

In order to get a best symbiotic system of soybean, rhizobium and mycorrhiza fungus, the four
years experiments were conducted ; 18 high yielding and high protein content summer—sown soy-
bean varieties suitable to grow in the area of Yellow River and Huaihe River were selected to in-

oculate with 8 high efficient rhizobium strains respectively. From combinations above, the best
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one for symbiosis was selected as the material to make the best symbiotic system of soybean,
rhizobiun and mycorrhiza fungus by inoculation with mycorrhiza fungi. The best symbiotic systems
sclected were confirmed through the preliminary scanning in pot experiments and the field identi-
fication on symbiosis.

The results indicated that rhizobium 113—2 and 2048 were better than others tested in broad
-—spectium affinity and high symbiotic N fication. Various soybean varieties showed a different
adaptability to rhizobia . Approximately the same adaptability was found among the similar geno-
typs. The improvements of biological yield, grain yield and protein content could be by the inoc-
ulation with rhizobia , whiie that of P absorption and P content in soybcan plant with mycorrhiz
fungi. The benefit would be much better when both of them were inoculated at the same time.
The best symbiotie systems *Soybean Ludou 2— rhizobiwm 2348 — mycorrhiza fungus G. epigacum
¥ and " Soybecan Zhongdou 14 —Rhizohium 61A76 —mycorrhiza fungus G. mosseac” were se-
lected as the suitble to grow in Juye, Shangdong Province and Zhumadian, Henan Province re-
sectively. Both system were beneficial to high yield, high protein content, high N fixation effi-
ciency and strong P decomposition. For instance, the app]icatioln of the second system was able to
increase 2024 of N fixed symbioticly, 17. 8% of soybean yield and 33. 8%; of protein yield re-
spectively in the field symbiotic experiments.

Key words summer —sown sovbean, ; rhizobium; wycorrhize fungus;symbiotic system
YT 1993 F(pERW I -— 4R 1)

AT R4 FAR R B ORE R T4, 1985 42 2 HEIT. EWRIRE T B 300 K
T AT S AR T B e AT Eh TS A F R . P‘%}flﬁ MEEY L5 R
MZEAATRRR HE PR R E 2 0E R IR CRE R R R 507 i
RULAE ., TR RPFETIALL EEHR IS A e b R RN AT SR A0

AR ATF 247, AT 16 JEA, 72 T, G313R5E 400 Rk, FARHE R EIR S,
SEA 3.50 7T, &4 21. 00 5T, A E ¢ ISRH T, MEA RS 18— 82, Yl AR A A
iTRY

FHER BN S HRE-—(RUFHBHEIRD

e Ml B B0OM T R B o B R Al T P IR Al B2 Bt E dp b e R Bl 42 6
‘t«@ﬂ&--f&?ﬂi‘f‘ﬂ OIER S E B VRS RE AR S RS/ E K SRR I R
MR HIAR . %%uuﬂ‘ﬁﬂ@ﬁiﬁﬂﬂ‘i?
”AlHﬂ»HIi; o AR E NS TT 4T, BB R IR IR & S 2—602, &I
7 LS50 JC. &g T 18 3T,



