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Table 1 The chemical properties ot tested soil
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Table 2 The nutrient contents of fertilizers and dosage
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4 x & & M
Fertliz‘en T%talmN Total P Total K Dosage (kg/mu)

(%) (%) (%) cK c iy C+M
ANE 0.539 0.212 - 0:359 - - 1391 | 695.5
R#F 45.98 - - 6.3 16.3 — 8.15
puR s At - 5.33 - 55.3 55.3 - 27.7
E Rl AU — - 47.38 - 10.6 - 5.3

5AT Ko REAERE % &L, —21- f’FiEHEo BRI R L MEEE, MESRKREERS 0%, iﬂl
MB 40%, ANLEAFHBAEL, 2EFEREA. HRA/NIRZH4x4HTHEH, Bk -84,
EREX AR, NIXERN 24 m’,

BRARERBZRTIREZMLHE: )N, P; (2)N, P+ 0,75 T KCl; (3) N, P + 100 355
. EABERA L 1.7 27,80 EYME 1.16 TRE, 3 W R IRHES,.EH 5%, HEF 20 XN
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Table 3 The effect of ures on pH and NH; concentration of soil

& @m E WERL/S 10 % 10 days after ferti'izing
Treatme Before fertili- —
nt . H
zing p pH NH,-N(ppm) NH,(ppm)
CK
(N, P) 6.8 8.2 49.4 5.3
c .
(N, P,K) 6.8 8.1 " 47.0 4.0
C+M
(1/2 N, P, K + t/2manure) 6.8 7.2 11.6 B 0.2
M
manure ’ 6.8 6.8 9.9 0.1

AR T 8 NH-N RELIEF% CK >C>C+ M >M, @i Paita,s
BT R4 LM NH, RE, & 3TN, SIRMEME HEABNEREERR
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g), HE (8 4 oH B AT Bo TORHLS AU A TR , MU 07 L AL G (2 21 IR
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Table 4 The root weight and NH,-N content of barley plant with different treatment

5 A . &b b Treatment
ltem ' CK c C+M M
ME(ETE/O B) 0.171 0.278 0.663 0.616
NH,-N® " 298.0 123.0 71.0 69.0
(Pa3E/ B E) o 175.0 61.4 21.8 1 216

* BRRETEBE, R AERE,

BHENRSENFE FRHL, ZEAERAPBEZEGTERHKGR 5. %Kit
HBREH, AN RSESHEFRULURR A NH-N SR=52 HFEEBINE
RKXRABRABIHIN: 0.9993%*%, 0.9939** 1 0.9904**, BLBEVIF, KAKER
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Table 5 The effect of NH, toxicity on membrane permeability of barley plant

) HhBEBE B H om Kt
. Released electrolyte Released K+t M 4 4 B
& = T AE
SRl S %Iﬁ' i Hiw S % K+ Bt Registance
Treatment |Conductivity ":io ute Relative Q’I‘ ﬂ; R%‘Eﬂﬁd Rate of |of leaf tissue
of diffusate 5?:’ (“I‘C;EI conductivity K+(;;>:n) Kf(;;';) Released K (ko)
Ma/em) "IN (%) ] (%) -
CK 12.2 13.8 88.4 2.5 2.0 89.0
C 48.6 103.1 47.1 18.8 8.6 45.7
BlceMm| 237 94.4 5.1 18.9 4.8 25.4
M 26.1 92.7 28.2 18.9 5.1 27.0
CK 19.2 31.6 60,7 5.7 3.1 54,4 1675
C 51.4 119.4 43.0 21.7 9.3 42.5 2580
Mlee M| 169 111.2 15.2 21.8 3.3 15.1 4184
M 17.7 106.2 16.6 21.5 3.4 15.8 3897
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Table 6 The effect of NH, toxicity on respiratory rate, ATP content and
peroxidase activity of barley plant

TR mEE
& = R"P‘ﬁﬁfﬁrm ATP &1 Peroxidase activity
(umolO /Gy Ew ATP content (ODy,0/g. F. W/min)
Treatment mot’/h)' * |(pmol/g. Ew. root)
’ i} Rt

cK 1154 0.050 " 308.0 142.0
C 1567 0.089 289.0 107.0
C+M 2420 0.217 137.0 54.4
M 2014 0.188 180.3 86.2
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Mz 4—6 RAT DML E], KEZEER,HH AR NH-N BELERKSH 2—7
£ E A R E S M, OB th Bar AL s A R BE S D TR, AR L S R
FBHLBER. /NEHFRRENT RS R, SRR/ N RS RN —
MERD, RBEXDIT,HH NH-N RESHEE, BYESENAETFeHE 2N
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Table 7 The effect ot NH, toxicity on chlorophyl content and energy mgtabolism
of barley plant

e R %f%f?ﬁmg;\ ic | Ph ﬁ‘%\ﬁﬁi}!t{’ﬁfﬂl ATP =it
ate of photosnthetic otophosphorylation
& A AR R E B a/b HefE electron transport activity ATP content
Chl. content | Rate of P/O( mol/g. F
Treatment(mg/g. F. W)[Chl. a and (pmol O,/mg (4 ATP/mg s W )g )
. o . /mg. N .
Chl.b chl./hy | T chln) (%3
CK 0.73 1.84 . 91.8 100 33.6 21.4 10.18 0.060
[} 0.83 3.37 87.2 95.1 73.6 46.9 10.42 0.119
C+ M 1.18 3.72 77.1 84.0 157.0 100 1.02 0.198
M 1.28 3.92 74.1 81.7 141.0 89.8 10.94 0.158
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Table 8 Changes in nitrogen and free amino acid contents and nitrate reductase
activity in barley plant under different treatments

LYY wEEEESE '
g To%%l\l NR. Free amino acid Aﬁﬂ&ﬁ'ﬂ ng&‘gtelt
Treatment (;,) (ug NO,-N/g. F, content r/gl.ogontle;;,) ( rol.oson D:V)
6 w/h) (mg/100g. DW) | (@8/1008. mg/100g.
CcK 4,48 4.31 183.6 15.6 1.20
C 3.55 5.20 94.3 4,1 0.3
M 2.80 7.87 96.1 4.8 -_—

C+M 3.35 8.13 86.1 1.8 ‘ -
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EHFHE, RN N 1 FEA(R ) EREBERBEKE. BRERER, KT
BT AR ERA M, BREHAERNA TR A REBNE D, BREXEH RN
BRI A RE S, 2T C 2 1.22 (Aw/BREBED - /M) MR (CK) 2% 0.33 (Ase/
BRBED - N, ELEERD 3 K. ARBREAREEOVESVUARTREL
Re9 NH, $08E, BMgR TENEEEH. R s HNMERTUEY, BHLE
R FFEAERCGRENRE L EEA, AT HERERER 3 . Bl k&R
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Table 9 The comparison of seed yields of barley under different treatments
(Duncan’s test)

it A =& Yield ‘ @ % # Significance

Treatment (kg/mu) o —
CK 62.9 a A
c 140.8 b B
M 182.4 ¢ BC
C+M 206.1 c c

2 RGN (B 5R o B AIE S T R SRR & B, A T T LA 40 3% — G 8 0
%O

RIBRR R, AR BIE AERFHHE TS BE, BRRELHELLHE,
RERA IS IR KR A WK R B, KRS ML AN, 2RK3 1%
BEATLRRR N, TACBEE+HE, A E LB SR DR, TTREEHN
SRR EBR A KR, SHARRERES—Ho HEH/E 20 KUK, NATHERRER,10
BETESFMAEYTIN 089 3, 2.57 BRI 41335, ERT AP . BRE, HEhY
HRAELWRI 735, DI FCERR BN L, TAER AU, ©
B3R EiFo 3Lk, A HUME S48 76 £ A0 2 Mtk B R A IR SR A T, SR B R
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EFFECT OF ORGANIC MANURE AND POTASSIUM ON PRE-
VENTING BARLEY FROM NH, TOXICITY

Zhang Yongsong Sun Xi anl Ying Qizhao

(Zhejiang Agriculiural Universisy)

Summary

This paper deals with the mechanism of inhibition of NHs from urea hydrolysis in siit lo-
am soil with low K content and the prevention of this toxicity by the application of farm man-
ure and K on barley (Hordeum vulgare Jess). The results obtained are summarzed as follows:

The pH of soil relating to the concentration of free NHs raised about 1.3 units 10 days af-
ter applying 122kg/ha urea in the soil, and a significant inhibition of NHs on barley growth
was observed while the concentration of free NHs in soil solution was about 4 ppm. The mem-
brane structure of both root and leaf tissue was severely injured by NHs. The injured barley was
low in respiratory rate and activities of photophosphorylation, nitrate reductase and glutamine
synthetase, but high in the rate of photosynthetic electron transport and the contents of free ami-
no acids.

Potassium showed a good effect 1o prevenr barley from NHjy toxicity, while the farm ma-
nure was much better than potassium. So it is suggested that the application of urea combined
with farm manur is an effective method to prevent barley from NHs toxicity and to obtain a
high yield.



