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Table 1 The effect of nitrogenous and potassium fertilizers
on the number of nodules per plant

it - | # m 7% wo - W
Treatment At seedling At flowering “ At pod formation
PNys | 3.8 4.0 i 40
PNso 3.7 19.5 28 .
PleKgu 10.3 56.0 ‘ 67

C BB 4R, WHMI6H T MR (19824)
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Table 2 The response of nitrogenous and potassium

fertilizers on the dry weight of nodules (g/plant)

by i & -] ¥ 2] TR R HIgE* (k)

Treatment At flowering At pod formation | At seed formation | Number of nodules per plant

CK 0.39 ‘l 0.69 0.86 | 189

P 0.54 ‘ 0.74 0.85 268

PK . 0.36 ‘ 0.70 1.09 232

PNK 0.51 | 0.94 1.47 ‘ 349

* B RH WA (19844)
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Table 3 The amount of nitrogen fixed by nodules in
different treatments at flowering of soybegn
R LE IW#E | mas® | GHs | GHe | S 2t
(F2H) w@h‘ BED nm CaHy/ | BIHF/AMT
Treatment | Weight of | | No.of | Peskk | GHy | CHy | The amount of
nodulas | sample ‘\ sample lLeight Peak ' nitrogen fixed
__ _iAg/plant) |_(g) | %P (mm) | height 1 (ugN/plant) _
| | o.T40 | 1—1 | 119 | 2032 '  0.058 !
CK 117 | \ ‘ l . 29.88
’ | 0.754 1—2 ‘ 126 | 2144 |  0.0588
L S B _— | - o
| Joms |21 [ 138 [ 200 | 0.0649
P |16 | ‘ 44.89
{ o730 | 2—2 | 123 | 2048 | 0.0601
| | 0.726 ’34 i oz o084
PK | L3 | ‘ 43,48
\ 0.704 | 32 176 | 2052 |  0.0861
0.726 4—1 142 2032 0.0699
| | I
PNK |  1.98 i . 7015
1 b2 | 42 | 119 2006 | 0085

(P ¥ Average 47.05)
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Fig. 2 The peak height for evaluating
the capacity of nitrogen fixation of nodules
at pod formation of soybean

M 4 PRI YR 1A
Wk z, FHE b,

TR R, AR
B4

N, AR TS B E N &R T, RhikE

AAWLL, NPK AP [ (27,4550 4

M S NPK>CK>PK>P,
B R R A e £ AL R R b i 5 (N

bl m Ll

NPK PK

PR3 SR TE RN L AR ik
Fig. 3 The peak height for evaluating the
capacity of mitrogen fixation of nodules at pod
filling of soyhean
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Table 4 capacity of nitrogen fixation in different

treatment at pod formation of soybean

BE | RRE | REE

} RERT | CoHoBw | CaHatin / (ﬁﬁﬂmﬂ/% 0
, EYE¥Y
(/%) (3) (mm) (mm) e 11,/Cot's | The amount of
Treatment Weig‘?tlof weight ( No. of CzHs peak | CaHa peak nitrogen fixed
nodules of \ | by nodules
U (afplanty | sample | sample fheioht(mm) | height | gt
‘ Co1—1 | 28 | e8¢ | 0.014t [
) 0.742 1y, 20 | 1584 J 0.0183
CK 2.83 ot | 13 3 | 1128 0.0173 19.73
— 3t 0.0181 |
\ et 36 | 1608 0.0212 J
. ‘
) ] 0185 | a2 | s | 1680 0.0214
F 2.11 I~ B TR B U 0.0171 22.9
' 2—1t \ 3t | 1778 0.0174
' | 3 o 1696 0.0189
! 0756 1 5 | g3 1680 | 0.0196
n i
PK 2.83 oy | % & 0.0209 24.04
, ‘ P34 43 | 1828 0.0249
. —_— - - - | — e \ - i
; L 41 31 o2 0.0181 |
0.718 | 4 o 31| 1m12 0.0181
PNK 3.26 P L 0.0195 21.45
Q 4—4 ( 34 P2 0.0198
(T ¥y Average23.63)
x5 TALBEAGSENERPEIBRNYXE
Table 5 The amount of nitrogen fixed by nodules at pod

filling in different treatments

s “ BWRME | AR | RAHET | Collo a5 | Collakn (‘ﬂ?%m”
WS T R
(32) ) (50) ' (mm) (mm) Cz” /CeHy | The amOunt‘ of
Treatment We)ghlt of | Weight off No. of \ i ColHy pedk C2H2 peak f g;trogflnlﬁxed
. nod y nodules
| (afelany | wmple o | smple | height . height | | CugMjplant)
| L os0 | t—1 | 295 | 2848 | c.o1od
CK L 2.9 l | | 13.379
| AL 1—2 3.05 | 2030 | 0.0104
- [ S A S SR U
T T ! ‘I
| | 0.1z 21 o 2849 | 000388 |
p 308 | | | £.406
| o 22 | B o
o _ o I E i
| | 0.722 3—1 M| 288 | 0.00492
PK | 3.1 7.622
| . 0.730 } 32 | 125 o | 0.00450 |
o Lo | 4 | 2 | 2800 | 0.00929 |
PNE | 507 1 | 2080
! 0737 | 4—2 | 28 L2012 0.00861 |

(F ¥7Average 11.44)
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Table 6 The sugar content of soybean in different
treatments and stages

¥ At flowering %M At pod formation | ERBEH At seed formation

E L~ Y :El. L~ :E-‘l —~

~2 A me %D AP A, ®E B A oy (%3

& = BE (B, S (56 ®F ®E ®3 55 |xp |#. |xd |52
SronsctaicB oo N Lonee St a0 S8 S50 Bl

Treatment |REuBFgB2a~daReaRoaReas 88 28 | B7s Koy ek
N R A= AP R g R P - | P B It It g X S K

AEl % BSE=® ga FE| Sessw ga | gi f6 | mid

2o, s EI2ELD ,5 SSRIGEES S| 3| ¥II | KRS

EoES T T T T me e T mS T | we T | wET W

e olm M5 w8 e m @Y #8 ke |m A Y

&= = = H

CK 4.04 [ 0.95 | 0.13 | 0.81 [ 12,35/ 2.60 | 0.48 | 2.11 | 24.0 | 5.86 | 0.98 | 4.58
P 4.61 1,07 | 0.16 | 0.91 | 11.13 2,84 | 0.41 | 1.92 | 23.3 | 5.30 | 0.66 | 4.84
PK 3.26 { 0.85 | 0.11 | 0.74 | 13.50 3.07 | 0.53 | 2.53 | 26.1 5.87 0.90 4.97
PNK 5,38 |1.42|0.19 ] 1.23 12.50{ 2.72 /0.43 | 2.28 | 32.3 | 7.36 | 1.21 | B.15
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%, AL BEIRAT B 4 Rk, Wik NPK e psirsr &k B, 5 11.82%, i
PNis 4 19.47%, PNgo 2329, XXM LREMEFBAEIRELERRALEEE &
Mo 1 4 T NPK ARPRfGHE B A, HBIE AR (198440 ,
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Fig 4 The degree of ripening of soybean in different treatments
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Table 7 The effect of different treatments on
the differentiation ot root tissues

MTE | WRMER | AW Xylem | @zl Phloem
TR AT _oonem
(3'1‘:/**) (mm3) Ny &) :
| The dry |The area of | g g4 RERGE
&t . ‘ ) Eﬁ] (,0) WF |
Stages of weight cross section > % in cross | ; (%) The number
7
growth Treatment of root 'of root (em?) section - (mm?) % in cross | of vessels in
(¢/pla- | (mm2) | A Area section | xylem
nt) \ \ \
pigi P 1.35 8.042 [ 5.274 5.6 1.795 223 46
|
At | PK 1.12 ‘ 6.641 ‘ 3.531 62.6 | 1.385 24.6 | 54
flowering nNpx | 1.69 | 8.517 J 3.745 | 67.2 1.663 29.8 60
: ‘ ‘ L A
— T T ‘ ‘ i
#® W ‘ P ‘ 2.54 | 6.179 | 3.167 61.2 1.252 2.2 60
: | ‘
Atpad | PK 240 | 4300 | 2.8 ' 5.0 1.412 32,1 —
formation NPK ‘

3.19 §.398 ‘ 5.253i 62.6 1.977 ‘ 23.5 ! 69
|

* RICT AT 10cm ALROEMR, BITUE T RS 4 5 W, RFICE 435 200 S0k i /N g 5P AL
2T &M, EHRN R E NPK AAFA S 5.577Tmm?2, kT P ibr, [BARNR
IR A S BEGR T A E o Bl NPK B, Rl 67,29 R129,8%, AT
iR (604 o ZEHMRIEY R IRFRILL NP ALPRIE AL (J: 8D
() BB HE KT ZEZ AN ek R
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Table 8 The effect of different treatments on the
differentiation of tissues in stems of soybean

\ FAESKE (mm) | EEARKE (mm) | g (1)
Li i j Widti: of collenchyma Width of sclerencnyma (mm) \ Vascular bandles
— _. R S R \,,,7,,,,,,,, - -
Treatment ‘ bl m | % I % # ! W M % m ok M
| At pod i At pod
JAt floweringi formation At flowering |At pod formation| At flowering ‘ formation
T ‘ o S o
CK ; 86.0 65.4 ‘ 0.084 0 081 18 \ 15
! |
\ : \ : |
P | 4.0 620 0.078 L 0.08T 15 ‘ 16
| :
PK | 64.3 89.5 0.070 ©0.061 17 18
| |
NPK I 81.3 78.0 0.106 0.077 19 17
' f
)

BT Ry, 4L NPK 5, & P 1 PK AL# £10—16mm,
RN NPK AP R AL, 3E834% CK. P ARFIRIIR, (RAEE B RO e
% 2 — a4, WK EMEASNREADENRTEE 0 IE 0 B RE T .

(=) AR KTrHEEA SRR
FERTLAE RIS O R B R M R A e 9 RlAl 5 6
%9 TRMXEBESXTHALRSLHXFE

Table 9 The response of different treatments on the

differentiafion of tissues in the leaf of soyhean

nJE (mm) | R A B E (mm) J B EE (mm)
Width of xytem in primary | Width of phloem in
\ Thickness of lea{(mm) uein (mm) | primary uein(mm)
_E oo % o®m | % W ‘ JE
i ‘ t po
Treatment ‘ i 1 Ea i At flowering At pod formation | At flowering | formation
‘ At pod e et - ——
‘At flowering! formation | # M L] g | it { A #
‘ longitu longitu longitu longitu
| | dinal cross } digal cross | dinal | cross J dinal | cross
CK 0.163 0.197 0.148 ‘ 0.399 ‘ 0.172 = 0.405 | 0.060 0.424 0.087 ] 0.509
P 0.175 [ 0.179 0.148 \‘ 0.462 0.212 | 0.365 1 0.059 0.522 0.092 | 0.424
PK 0.189 ! 0.176 0.159 | 0.281 \ 0.212' 0.318  0.045 | 0.337 \ 0.069 | 0.385
NPK 0.170 0.191 | 0.170 ‘ 0.576 J 0.226 | 0.461| 0.000 ~0.682| 0.074 | 0.522
I H
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NPK AbHs- £ 344U TS, o, MARERR. Hik PAPK,
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255 AR BN £ AAE R ARG, ARk REALE, WmORARE NisZR)
R Keo) BRTA LRI, — A M= ER. 198485 IR ISR ARG
RN RPBEREFINT.

(—) 198248 RIEEE R

S2EERNBEARBENER (MRXESEFED (F/8
Result of the field experiment conducted in 1982 (jin/mu)

KA ® & 2
e Dong noug 34 Heinong 26
Treat —-
reatment | o g wE % 7 ot mp % & E
Increa.ce m yxeld Increase in yield
yield yield (%)
|
P (CK) | 168.6 ! W \ 200.7 WA | BRLEUERL, B
PNw | a2 | ww | 1118 | wm |
5| . | . -11. " 3, PNKRABL™
PNego 254.1 8.9 | 206.7 3.0 | 16 BPEEEL
PNsKeo 231.3 37.2 234.8 17.0% | 32%x ‘
. , |

HEEREG LR, &5 TEREGRE, "ERNREEFHHLE R

PNys SAE= 520 11,88 32, PNeo b 15,838, PNisKoo2h 19.16 38, HMFREH.
(2 19834 IR g R

19834 FEBURAR B AT T KB /RTEIR G 3L 200 1if,  Pos PREAR 179 T (R
8 , PNy (RMD 228 J7, PN Mk 216 Ff, PNisKeo BiJ5k 254 J7, HustHaMES
41,9%, b PNy 345™ 11,4957

1983 M KR LiEE, SkEH, PNK Hxbl (P iy 13.1%, K
PNys #)™ 10.9% 4

RAAER DB ERE, MREEFRERINT

(K EL & 0 A T8—2)

& #H ' (F/E) #= (%)
Treatment yield (jin/mu) Increase in yield (%)
P15 344.9 l 4
PNys 361.9 2.0 M
PNisKeo

487 .1 36.0 32.7
#H YL organie fertilizer ‘ 352.5 2.0 1
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1983 A NIV IER SR, UL BOMIER L. MRELEZ P IR GHEPEE D
48,15, PNy Ab¥PE 446,65, PNyrJh44,930 PNgKe (K.SO» 549.27%,
PNi;Keo (KCD 25 55,6 3%, 4HEME~HMREE,

(2 1984ERAFMERRBLE R, HELd, NREEFEY, CK (B &
oA RO 26,89 58, ProNys28,62%, ProNigKe 32,5625, PNK# PN ™
13,6%,

F—ER AR, CK (BB 25,47/, PAC¥LH 29,0 5i/#E, PK G 27,6
/¥, PNK 37,9 30/4E, WHREERH. GUEBSM A dhRIR AR R
T

&k %

ZEEHRE, ERE BTN LA TREAE, WARRRE i 587 f
Mo SRS RREHEKRSWRE, AR, Z. RTIRIEIGE, KT
Bk sy, 5o SR FOBU I

T AR AR T MBS ARG SRR 2, B SCh B, AR S, BUENE
HRUE, FRA K 5 B R A .
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THE RESPONSE OF NITROGENOUS AND POTASSIUM FERTILIZERS
ON NITROGEN FIXATION OF NODULES, DIFFERENTIATION OF
VEGETATIVE ORGANS AND YIELD OF SOYBEAN

Chen Kuiqing Cheng Yan Lin Guifan et al
(Northeast Agricultural College)

Abstract

The nutrition of nitrogen and potassium and the response of apply-
ing potassium fertilizer were investigated with !N in soil and climatic
condition in Heilongjiang province from 1982 to 1984, The activity of
nodule and the development of organs are positively correlated with
the nutrition of nitrogen and potassium,

It was considered that less application of nitrogenous and potassium
fertilizers for soybean production because there were plenty of nitrogen,
especially potassium in the soil, The results of our experiment in recent
three years showed that application of low amount of nitrogenous and
potassium fertilizers has significant response to nitrogen fixation

of nodules, differentiation of vegetative organs and soybean yield,



