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Wit FAHLE 14.68/ket, £&0.77g/ket, KiEHE 50.6mg/kgt, EHHRR 26.5ma/ket,
it pH5.58,

AXt: AL 34.3g/kgt, &% 1.11e/ket, KIFH 89.0mg/kg+, KE pH6.15,
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28 HiR 24om, F32em LERABWEL, 6 MEE: (1D)BA;QQ)RENLS0mg/kg 15 (3)
R#E+HQ 1.5mg/kgt; (4) RE + HQ 3.omg/kgt; (5) RF+ HQ 4.5mg/kgi; [l HALEKE
FEZREEA 0—15cm; (6) [RF +HQ 3.0mg/kgt, MEA LI 10—20cm FEE, HAEIREL, B4
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SRR B TS MR MBI AE 5—10 KOG 44—74%; 15 RTHEE 10—20% £4; 20—30 KikF
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Table 1 The in hibiting effect of HQ on the strength of soil nitrification

1 =i 2 5|
1 week 2 weeks
A £ B Bl R
Soil Treatment NO,-N Inhibiting | NO,-N Inhibiting
rate rate
(re/gt) (%) (pg/gt) (%)
(NH,),S0,(N50mg/100g+) 120.0 0 158.0 0
B (NH,),S0, + HQ5ug/g+ 44.0 63.3 103.0 34.8
% (NH,),80, + HQ10pg/g+ 31.0 74.2 92.0 41.8
+ (NH,),50, + HQ20pg/g+ 9.0 92.5 34.0 78.5
Urea(N50mg/100g+) + HQ20ug/g+ 9.5 92.1 25.0 84.1
Urea(N50mg/100g4-) 49.3 0 102.3 0
Urea + HQ50ug/g+ 39.4 20.1 15.2 85.1
=] Urea + HQ100ug/g+ 23.7 51.9 5.4 94.7
?f Urea + wheat-staw 28.5 42.2 24,2 76.3
Urea + wheat-staw + HQS50ug/g+ 10.7 78.3 14.3 86.0
Urea + wheat-staw + HQ100pg/g+ 14.3 71.2 9.8 90.4
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Fig. 3 The effect of HQ on soybean secedlings and primary nodulation in nitrogen~free
nutrient solution
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FHL A 10pg/ml BRESE, BB MEREETES R/ 58.3% M 68.5%; MA
BREBFEIN 0 HQ 10pg/ml, [ERIEEMBX—MHRE, A REHEEREA—E
R EERIFT R o

W AEHEE (USDALL0) HATHEALIES, WE HQ M UHHNEMER
BmthR, HQ REE 10pg/ml DN, AT RBEAEETAE ZmM; X4 HQ HE
24 20—40ug/ml I A 3R BUXS AR TE 40 M 478 7= A P 161, FLHN I 304 30—40% 5 HQ REE
538 50—80ug/ml i, ENHI R ATIE 90—100%.,

(2) HQ ¥AERAEREENEKERAY SN W

HMTRELE T HhKg = AN R RN RVEHRA RS, "3RI
RERERNOBA SBEANARSTRE, BB kREBRERERE (TNA) KIBE TR,
WETFR, A HQ &, BTl T LulkEsmt, SMTRRNEDOR, FHRX
PHEE T BB AORERPE, RUERGEREBEREEA, FNBEST REERLEE
(SNA), #aatkRmEEREYE (TNA) BRsE EF, 7728 H A RERCE 2)0
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Table 2 Eifects ot HQ on the amount and nitrogen fixation activity of soybean nodules

% 4 B LRI
(V, period) (R, period)
£ = RRTE RETE
Treatment Dry weight SNAY TNA® Dry weight SNA TNA
of nodules of nodules
(mg/plant) (C,H,pmol/h) (mg/plant) (C.H,pmol/h)

CK 16.3 100 1.63 99.6 27.5 2.75
Urea® 4.1 178.0 0.73 56.2 12.1 0.68
Urea + HQ¥(0—15cm) 6.6 174.2 1.15 99.5 15.0 1.48
Urea + HQ(10—20cm) 11.1 372.0 4.13 100.2 21.5 2.16

1) Urea-N: 4.5g/m’; 2) HQ: 225mg/m’; 3) MBEALER; 4) BRERAEE.

HQ AREMA 10—20cm T B RFTHRASE 0—15cm 18, XAESR
FEREL MR REEA X

HTEW HQ AHESEYREERNEZAREARBERERAE P TEMHHL
BaE, RIOBYN KSR FEERERAS HQ 10pg/ml M 50,g/ml KKHE
B 30 &%, ARAEREKERNRELR, SREYH, ERPNAEEKSRNRAR
(EESHRFERIT EREIRET 80—90%; HEMBABEERST 138—152%, 1
B HQ ¥ AMMAR D, 7 6@ e d A etk PP R AE TR E R BRI A AT
I g M AR e

EATEMEEER S, REEAEN AR L BERNEAREER, AHERERR
ERANPERESMERBEEARGNEN . WERNA, DERAS UMBRRMER (R
MA BB BENESR AR RBPEHNEEREE, KBS HREEH Fhal
FES5EAHER, RAELERER; AR RN DIBIR (B & R RFRER) LA
BB R R E R LB EERAF LB RARNEERE . Bk, WERIARE
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RATKSRIBE R RBIGRS ), b TREBR RR A ME T REE R E Y, BRHEY
REEE Y — BB SER AN EEE SRR B TR 70.9% M 58.5%); i
Bifz @A A BIUAE R R 8 20.8% M 79.7% . XUAHA, BMMEREELT, KREHEKNE
REFEEERBETHN BB EORMER, FUBREIRTEESR, A, EE5E5BRE
hEMER 3% 1 HQ ARG, h TERBER T REFKE=DRAELTHHKRELE
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Table 3 Effect of HQ on various form of soluble nitrogen in the soybean plant

BN EERRN BEDEN X EE
GRS NO,-N Amide-N Ureide-N Relative

Treatment (mﬂl:)toegr)dry (mg/100g dry | (mg/100g dry of ureide-N
@ matter) matter) (%)
CK 43.2 117.1 29.0 72.8
Urea (0—15cm) 77.6 141.5 8.4 30.2
Urea + HQ(0—15¢cm) 38.2 88.3 9.4 49.5
Urea + HQ(10—20cm) 25.7 62.6 15.3 70.5
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HTRERS HQ WA, RPTRERABRGEAEFRAENRN, #8718
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Table 4 The effect of HQ on soybean dry matter accumulation in the pot experiment

% 4 %519 AL BRI
(V, Period) (R, Period) (R, Period)
Treat
reatment WwETE | BFE | #EFE | ®TE | ®ETE | #FE
D. W. of D. W. of D. W. of D. W. of D. W. of D. W. of
& B aerial part roots aerial part roots aerial part roots
(g/pot) (g/pot) (g/pot) (g/pot) (g/pot) (g/pot)
CK 7.25 2.20 34.63 8.50 78.13 15.68
Urea (N150mg/kg+) 8.68 2.88 45.89 9.43 90.13 15.90
Urea + HQ(1.5mg/kg+) 7.71 2.23 51.60 10.26 71.71 11.85
Urea+HQ(3.0mg/kg+) 7.18 2.04 54.99 11.90 79.93 13.01
Urea+HQ(4.5mg/kg+) 7.31 3.32 53.84 10.83 95.86 13.42
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Table 5 The cffect of HQ on soybean dry matter accumulation in the field experiment

T LS S B8 1
R, period R, period R period
i 21
WETE HTHE WETHE BTE HiETE RTE
D. W.of | D.W.of | D. W, of | D. W. of | D. W. of | D. W, of
Trement aerial part roots aerial part roots aerial part root
(g/plant) | (g/plant) | (g/plant) [ (g/plant) | (g/plant) | (g/plant)
CK 1.10 0.23 6.15 1.11 12.98 1.06
Urea (N4.5g/m?) 1.16 0.27 7.10 1.19 14.21 0.97
Urea + HQ45mg/m? 1.25 0.24 6.32 1.28 13.98 0.95
Urea + HQ135mg/m? 1.19 0.25 6.63 1.14 12.40 0.92

Table 6 The effect of HQ on the content of N of soybean

#6 HQ HaRXEZsaRNHYW

in the pot experiment

x K B T
Stem Seed
& =
FH ENE | N FE ENE | anm
Treatment D. W. Content | Toral N | D. W. Content | Toral N
(g/plant) (%) (mg/plant) | (g/plant) (%) (mg/plant)
CK 6.94 0.988 68.57 7.48 7.590 567.81
Urea (0—15cm) 7.68 0.961 73.81 7.39 7.736 571.69
Urea + HQ (C—15cm) 8.16 1.211 98.82 8.18 7.977 652.52
Urea + HQ (10—20cm) 8.96 1.188 106.45 8.33 8.087 673.65
f¥: Urea-N: 150mg/kg+; HQ: 3mg/kg +,
%7 HQ MEBEAXEFRYHPT
Table 7 The effect of HQ on the yield of soybend in the field experiment
£ 4 = & XA RENB&HE
Yield Urea-N: yield
Year treatment (kg/ha) Relative value increas
CK 3808.5 b 100.0
1988 Urea-N 4.5g/m? 3811.5 b 100.1 1:0.07
Urea + HQ 45mg/m? (0—15cm) 3894.0 b 102.3 1:1.9
Urea + HQ 45mg/m? (15—20cm) 4267.5 a 112.1 1:10.2
CK 3558.0 b 100.0
1989 Urea-N4.0g/m? 3660.0 b 102.9 1:2.6
Urea + HQ 20mg/m? 4086.0 a 114.8 1:13.2
CK 3829.5 b 100.0
1990 Urea N 3.75g/m? 4105.5 b 107.2 1:7.4
Urea + HQ 37.5mg/m? 4177.5 ab 109.1 1:93
Urea 4+ HQ 75mg/m? 4695.0 a 122.6 1:23.1
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REFENEA/NIREEREACGR 1), ERMRTHARLMN HQ MKBERE, # 5
ERBERET, TREBBEASEEL HQ RREXIE™ 10% D LIRS, HHIEHE™
HEEEANBERNEREREZ

g % X W

RARLE,1084: TiMREsEE SREAMSEL BRI, TR2ER.E 11,815

B8, 1980; (EYBTEESENIMEYERE, THERF 1752\, 17210,
HRE%E, 1985 XKERMEREEDHENTE. BRTA—KBEREZERH 11,% 39 X
KILTEH, 1986: THRRRETTHE. $ 299 I Kk iRt

REHS,1986 IREYPRRSEOME, HYEEZER,H 4.5 60 H.
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STUDIES PROTECTIVE NITROGEN
FERTILIZATION IN SOYBEAN:

I. EFFECT OF HYDROQUINONE APPLICATION

Xu Fenghua, Sui Wenshi, Ying Ruizhu

Wang Peng, Tang Shude
(Heilongjiang Eighs-one Agricultural Universiry, Mishan, 158300)

Summary

Under the condition of urea fertilization, the hydroquinone (HQ), as a urease
inhibitor, was applied to postpond the hydrolysis of urea for decreasing the volatili-
zation of ammonia and restraining its nitrification. As a protective measure of urea
fertilization, HQ was very effective in alleviating the inhibition effect of urea
fertilizer on the symbiotic nitrogen fixation System of soybean.

HQ was found to have no unfavourable effect on the growing of the pure-
cultured soybean rhizobia, the growing of the seedings of soybean and primary
forming of the nodules at an applied levels of HQ. Furthermore, the respiratory
activity of isolated-cultured active root nodule and the activity of succinic dehydr-
ogenase were promoted remarkably. Under pot and field conditions, fertilizing
urea with HQ, compared with check (no HQ), could notably raise the nodule
quantity and increase the total nitrogen fixation activity of single plant and
enhance the content and relative abundance of ureide nitrogen in plant hadromestome
of soybean. Therefore, fertilizing urea with HQ could improve the development of
the soybean symbiotic nitrosen fixation system and coordinate the supply of the
nitrogen sourced from nodule or soil (fertilizer) needed by soybean. Thereby, the
rich nitrogen could be provided for synthesizing protein of seed. For this reason,
fertilizing urea with HQ could increase soybean yield very remarkably.

Key words Hydroquinone, Soybean, Nodulation, Nitrogen fixation, Ureide



