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ABSTRACT

In recent years, farmers have substituted urea
for ammonium sulfate as nitrogen fertilizer in their
crop production. Since crops can not take urea its-
e'f directly as it is, we attempted to determine the
amount of decomposition of urea in soil. It was ob-
served that 25 percent of urea which had initially
mixed with soil was decomposed in 10 days at 15°C
and 80 percent in 2 days at 25°C. Therefore, it
was considered that large amount of urea could be
lost in cool season and cool areas.

In the other experiment, ammonium sulfate, as a
source of sulfur, was so mixed with urea that the
ratio of sulfur to nitrogen would be 15 percent.
Small amount of dolomite was also added to this
mixture and the resulting fertilizer was applied on

the rice plants. Eight percent of yield increase was

obtained together with the increased protein content

in brown rlce,
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Table 1. The percentage distribution of paddy soil for pH ranges with different land and the
variation of pH in mixed fertilizer solution with ammonium sulfate

T ‘Sample Paddy land Paddy land + Paddy land + Paddy land -+
pH™ . Fertilizer solution | Fertilizer solution | Fertilizer solution
B ™| + O @) 3
4.0~4.49 7.93 % 0.0 % 0.0 % 0.0 %
4.5~4.99 17. 46 0.0 3.17 3.39
5.0~5.49 26. 98 17.46 25.40 37.28
5.5~5.99 31.75 42.00 38.00 38.98
6.0~6.49 9.52 26.98 19.05 11.86
6.5~6.99 4.76 12.70 11.11 1.60
7.0~7.5 1.58 3.17 3.17 1.60
(1) (NH,)2CO+ (NH,),HPO.+KCl
(2) (NH):CO+ (NH,) HPO,+KCl-+ (NH;),504
(3) KCl+(NH4)2504
u g BRS Y. $PdEdA E I0E R AR F—3H HEE Wy BEBEAAE pH
®e A9 AR gz i RE, EEEL B 45T 0.0%, 4.5~5.57F 3.17%, 5.0~6.0°]
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Table 2. Available component in the soil samples collected in May 1974 (ppm/lOO gr. soil)

Component |
Location of Ca Mg | Fe Mn | Zn Cu | SiO, S l pH

sampling_sites T __ l_, -
Seoul Sundong-ku Myonil-dong 342 148 1760 64.0! 26.8 8.0 120/ 21.6| 5.26
Kyongki-do Pyongtaek-kun Osung-myon Su-

ksung-li 540 228 1260, 36.8] 4.0{ 5.4/ 170 18.0/ 5.30
Kangwon-do Wonju-si Bongsan-2-dong 208 52! 180 6.4/ 1.8 1.8 60| 41.0| 6.00
Chungbuk-do Danyang-kun Maepo-myon

Pyong-dong 7200, 3200 330; 62.0 5. 6 4.0 200 8.6/ 7.10
Chungbuk-do Jaechun-kun Jaechun-up 176 76 2200 6.0 0.0/ 1.5 120 8.0f 6.90
Kyongbul-do Sangjukun Sangjuup Mansan- | 4o 554/ 62 5.6 0.0 1.0 120 4.1 6.00
Kyongnam-do Changwon-kun Dong-myon

Hwayang-li 218 40, 5601 20.8 3.2 7.0 150, 8.6/ 4.60
Kyongnam-do Kimhae-kun Jinyong-up

Jagon-li 138] 85 258 1.0 0.0f 4.0 180, 4. Ol 5.63
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Chunbuk-do Kimje-kun Kongduk-myon

Mahyon-li 220 84 11205 112 2.0, 5. 6} 80| 8.6] 4.98
Chunbuk-do Buan-kun Buan-up Dongchung-li 112 14.4 60 1.2, 2407 10.0| 5.74
Chunnam-do_Yongkwang-kun Yong-kwang-up 172 58 270' a0 30 e 4I or0l 4.0l 6.05

Dodong-Li ( ' . -

d Z4, vtavge %ol &AHe 9z pHE AX

2. WS ER R RERKIN HREMEE S UrEMH‘—:L ot it L) Ae

108 TRRIBEE AR ggtemz g PHH FH STRE WA FAL MEE Aok ¥ 5

At Piel RSl A Aoz fEen gu Do WS GRS 4 0~41mg°1 74 13. 2mg 2

FolAd REG Ll A REET BEsq gy A B He a2 2RO ad ode 2 mm
£E85 R4 WREABERS SFE fRe 1 B RTEDI RRC] SE AR Bad s

oot 23 tio] @ Be ERA Qo zev 2 EEAKS SHEE X 3% 2ol REURM et

Ae 9 KRS &

Bryo® MEsd 4 &,

R} a3 —gfer HRT F U= KE 1=

Bo| wz s Mmip AEEEY Lfihd e EMME  d Ak Fol o slel WA JE KFEESL A
Table 3. Mineral component of irrigation water (ppm) (August 1974)
T Component
Losc:ggﬁ}gf;ites\\ Ca | Mg  Fe | Mn Zn Cu | Si0p | S.
Kyongki-do Kimpo-kun Sinkok-li 29.6 7.0 0.6 2.0 0.0 0.3 8.0 2.0
Kyongki-do Pyongtaek-kun 100 31 05 05 00 01 2.0 L6
Hyonduk-myon

Kyongki-do Pochun-kun 6.4 0.2 8.4 0.2 1.0 0.1 120 2.0
Kyonogskui.-i(;of;yongtaek-kun 16.4 13.1 0.3 _ - | 0.1 L5
Chungnam-do Yesan-kun 15.2 3.8 0.3 — — — 4.0 0.1
Chungbuk-do Dangyang-kun 112.0 97.0 0.0 — — — 4.0 0.1
Chungbuk-do Boun-kun 41.0 21.0 0.5 0.2 — — 10. 0, 0.1
Chungbuk-do Young-dong-kunu 47.0 27.0 0.1 — — —] 14.0 0.2
Chungbuk-do Chungwon-kun 310 18.0 0.4 — — — 5.0 0.1
Chungbuk-do Umsung-kun 44.0 14. 0 0.2 — — — 8.0 0.1
Chunbuk-do Iksan-kun 4.8 2.6 0.2 - — 0.1 6.0 0.4
Chunbuk-do Kimje-kun 6.8 260 0.6 0.3 - 02 80 12
Chung-do Namwon-kun 6.4 2.6 0.2 0.0 — 0.5 9.0 0.8
Chunnam-do Bosung-kun 6.4 0.2 8.0 0.2 0.7 0.1 14.0 0.5
Chunnam-do Naju-kun 12.0 2.0 2.0 0.3 0.9 — 10.0f 0.7
Kyongnam-do Ulsan 36.9 8.4 1.8 0.2 0.7 0.3 10.0 0.6
Kyongnam-do Changwon 8.0 6.8 1.0 0.3 0.7 0.5 6.0 0.5
Kyongbuk-do Andong 85. 6 18.6 1.2 0.3 1.4 0.5 13.0 1.6
Khongbuk-do Kyongju Suhyone- 19.6 41 1.4 04  — —~1 10,0 22
Kyongbuk-do Kyongju Innam-dong 12.4 3.4 0.8 0.1 — — 11.0 1.1
Kyongbuk-do Sangju 5.4 0.8 0.8 — — 0.4 8.0 0.1
Cheju-do Bukohe ju 4.4 0.7 9.6 — — 0.5 18.0 0.2

— 126 —



o)z FEBEEC e B2 Stldiler 2ol

3. RESHEE AE

LEiRo A FEA SELe HEL AET A5
gme o8 1d ERSed 2. KRR S8ES
2 A B ¢ Y vtek 2ol BE 9 KEEEA
2 o) A3 KEWoR B R E 25°Co A

A5 1315 CH soil 208 +urea saletioniem.c dwi 3 wter 20m!
51 #15"Cisml 20g +urea solution jum

[ WS—— S

9
£0|
a 70
N
3 |

- T
2 3 4 5 6 7 3 ) 10

Fig. 1. Relation between holding time and decom-
positon ratio of urea in soil (days)
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Table 4. N,- absorptxon coefﬁment in the paddv soil

absorption coefficient
(N, meg/100 gr soil) _
(NH,), CO 0.39
(NH,), HPO, 19.30
(NHp)3S0, 8.58
(NH,),HPO,+ (NH,),S0, 17. 60
7b ol &tol olymz HEE Bk Al J/EHA

o] S
Reoe ?}i-% B Ao = BEBYRE KK

E REGAC o] AAAG. oHd FERS
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B2 dA% #Bhge ndFE gd AR

5. kigel £FH KE. n(Xs ®

Mg EE Y ks B, K, EE, #EE, B
R, MERE, 10aEKkES £ 5 g,

* R FAEER ABY EL EEREFRHEE 9
B 10B°1 9z B 15% HIHKRERE7T 125. 7cm2 A
HAE ] 120.3cmzc}l 5.7cmst Aol HKEY Eio]
gor g BiEE 109 HinfEEES] 124, 4cm, B
# 5% IR 124.2cm 2 Dolomite ¥EINHEIEE
123.6cme} JEAZA Y. ez 2 DMkE Hie]l B4
7l thfrstel o kEH e 2EEEST 110. 9emz
58 117.0cmE gobd B e Ve AR

EEOL S S8 BEY Bie 87 108 #AS
B 2R Bi¥E 102 WInfEIRES; 18RE 109, 7
EA A SEdEY] BEsged HREY 83 1k
o Hste 26.687F ¥ Bz dEL i 15% &
DREIEE 102. 14k 2 PR 5% YRINE 101.3%9 JH
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Bz Wt THIT HiiRs BRI fAfEs
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Table 5. Performance of a Rice Variety “Jin-Heung” at Different Kinds of Fertilizer

Fertilizer Ph;gight i Noie(a)fres No}sagficles Pal?g]lgh N%rggis
N.P.K. (Check) 120. 3cm 83.1 17.1 21.9cm| 116.5
N.PK. + S. 15% 125.7 102.1 18.0 22.9 134.2
N.P.K. + S. 10% 124.4 109.7 18.2 22.4 128.5
N.P.K. + S. 5% 123.3 101.3 18.0 22.1 121.9
N.P.K. + S. 15% <+ Dolomite 123.6 109.6 18.1 22.7 124.7

*Number 0f Grains per Panicle

% Jastdd % 5ol Vet BRAAE K
ol A9k o] B € Dolomited] #FEE ¥z Fg
A 24 elgleh. BEREBE £ 5o veholed
o] FollAl £F & ure} o] HEE MENHE)
116. 55119 K3l N.P.K.+S. 15%BEEES 134. 2%
o224 TR ERE ¥o]dor 432 NP.K.+S
100%BEEST 128.58 0 24 ik & ZRE 24

BE polgley = ¥HE7 NPK.+S.15%Ex
I Hod z FREES ABHEE KT AdA
£ dE2RAdA e R

R 10000ES % 60 Fng wte Zov #
BES FifE7) 24.52909 Hal N.P.K.+5.10% k&
WMEs 27.7¢24 F FAY T &e] N.P.K4S.
15% -+ Dolomite 2 BEE 7} 27. 001 3l o}, HRBE <} N.P.

th. N.P.K.+S. 15%+Dolomite @RE = HREs} 22 K +S.10%88 2ZR= HESH- Ax HEE]
Table 6. Weight of 1000 Grains (Rough Rice)
(Replication)
Treatment - P cent o
I I I Average ec‘g eck 0
N.P.K. (Check) 23.8 24.6 25.1 24.5 100.0
N.P.X. + S. 15% 28.1 26. 3 26.2 26.9 101.0
N.P.K. + S. 10% 28.8 27.2 27.1 27.7 113.1
N.P.K. + S. 5% 28. 0 25.7 25.3 26.3 100.7
N.P.K. + S. 15% - Dolomite 28.1 26.7 26.3 27.0 110.2
L. S. D. 5% 2.69
1% 3.82
Table 7. Weight of Rough Rice Per 10a
Replication
Treatment :
Yield Percent of
I I \ il l Average (ke/10a) Check
N.P.K. (Check) 1.80 1.75 1.70 1.75 525kg 100. 0%-
N.P.K. + S. 15% 1.90 1.80 1.94 1.88 564 107.4
N.P.X. + S. 10% 1.88 1.82 1.88 1.86 558 106.3
N.PK. + S. 5% 1.80 1.92 1.83 1.85 555 105.7
N.P.X. + S. 15% + Dolomite 1.95 1.92 1.83 1.90 570 108.6
L. S. D. 5% 0.10
1% 0.14
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9% LRI vr. MR BB KB BEBEL RV
# gon o FolA BEd & = 10a¥ HRE
526kgdld) #3 e  Dolomite FINFEEME /L 570kg &
2 A 45kg/10a B 8.6% Bk Ao & BE Hin
RPEE BRER G 30~39%kg kB #inslo] 5.7
~7.4% WEI AT, ojH T Aoz xot BEMA

TR L FREE A% =, 4% mEd XE
BEREIE AXE REdz valE, BERES B

sho] o

6. EHEF2 EAH U on-EBEE

£FHY v ko HEPRBES # 83 2oy
e g kg ¥ HEAHE 8L £ 94
2ok, BEERY WY KF& BE FA  24.33~27.
1%+ HEREL HEBE, 5%, 10%, WEHMN
1?157} 3.31~3.50% 24 vtz 15% WERMES

sto] fEIESE ol AKEEIKA BhEasel e B#E 3.94%, DolomiteiME = 5.38% 9. o5& iy
Table 8. Component of young rice plant (unit %)
T Treatments ‘ NPK.+ | NPK: | NPK+ | NPK+ | NPK£S. 15%
— [#) 0,
Components —— (check) S. 15% S. 10% S. 5% Dolomite
Moisture 27.09 24.50 24.33 26. 25 25.75
Total nitrogen 0.54 0.63 0.56 0.53 0. 86
Total nitrogen{dry base) 0.74 0.83 0.74 0.73 1.1€
Crude protein 3.38 3.94 3.50 3.36 5.38
Crude protein{dry base) 4.63 5.21 4.63 4.55 7.24
Crude protein: T.N.X6.25 T
Table 9. Component of ripen rice plant (unit %)

T Treatments | NPK+ | NPK+ | NPKA | NP P+ | NP A4S 15%
Components (check) S. 15% S. 10% S. 5% Dolomite
Moisture 8.59 9.75 9.70 9.90 9.69
Total nitrogen 0.055 0. 059 0.060 0. 067 0.070
Total nitrogen(dry base) 0. 060 0.065 0. 065 0.074 0.077
Crude protein 0.347 0. 369 0. 375 0.419 0.438
Crude protein(dry base) 0.376 0.406 0.406 k 0.465 0. 480

2 HEeld HWBE, 5%, 10% WHRERMEZ 4.56

0.42% 9 ¢, obol:BRe 109 23 WREERY WA

~4.63%°) 2. DolomitefiE >} 7.24% 24 H— % ofvl R HRERLS BlEsted . =23 2+ Dolo-

L el Wk Halg BEeile @.‘JzE?f} mitefFINES] Ao 2A BHME S0HM KES #HY

A7lel  AKGrel 8.59~9.9%0] = HEREL 0.3¢~ ol nff HERST Bafife s FoRE ook

Table 10. Component of each total amino acid of young rice plant and rice plant
(dry base 7 )

"T= . Treatments N.PK. | NPK+ N PX+ | NP.K+ INPK+S 15%+ Ripen rice
Amino acid e . (check) | S. 15% 10/ S. 5% l Dolomite Plant. check
Aspartic acid 0.112 0.144 0.124 0.137 0.168 0. 007
Threonin 0. 025 0. 036 0. 026 0. 037 0.046 0.010
Serine 0. 191 0.325 0. 305 0.316 0. 381 0.011
Glutamic acid 0.152 0.223 0.201 0. 226 0. 259 0.022
Proline 0.130 0. 147 0.118 0.118 0.168 0.051
Glycine 0. 966 1.512 1.355 1.032 1. 556 0.031
Alanine 0.030 0.106 0.028 0.033 0.042 0.023
Cystine 0.026 0.028 0.025 0. 026 0.039 0.001
Valine 0.033 0. 056 0.048 0. 060 0. 090 —
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Methionine 0.084 0.118
Isoleucine 0.012 0.015
Leucine 0.033 —
‘Tyrosine — —
Phenya alanine — —
Lysine 0. 066 —
Histidine 0.071 0.089
Arginine 0.022 0.019

0.081 0. 088 0. 207 l —
0.009 0.007 0.009 0.008

- — 0. 058 0.001

- - 0.038 -
0.054 0. 047 0. 081 0. 001
0. 066 0. 069 0.120 -
0.022 0.022 0.023 -

Fig. 2. Autoanalyzer chart recording of total amino acid of Young Rice Plant. (Dolomite)

obu] & -2 Tyrosin® Phenylalamineo] “o.A ¢
G 2 BEE 2 EF+Y ¥E Glycineo] Fx=
2R A @3 Serine, Glutamic acid, Proline ¥ Asp-
artic acid®] He 2 AHFH Aok 15% BEMEM
129 Dolomite¥RiIEE & ke 4 #e
olml e GHdz Yt Ao Bol WELSY B
Eolztn #Eech. REJE 2e HEEE: 92
Bl Hdtd Zolu|kfke] T AL Bolgirh
3l S obv] =Bk Cystined He#ksl= HBE
5%, 10% HFEHRMES vstd = 15% HEREM
E ekl vsl g— %okth. Methionine2 HRE
5%, 10%5# HE S ¥l <3t Dolomite¥RiE =
ez A o Bololeh. WS WAL B

EAHY a8 ALz olvx=s KE BB
=}. Valine, Methionine, Histidine ¥ Argine& }2
A ket

ke Ko, HESHE € £8 ovr@e &
115 353 23 3& DolomitedBiNMEIRE Xkl
olul S HEIZVSR fkete LB SWE 2
folvh, Mtk BEAR waA EES kS R
FEHQE AGL 6.37~7.29%¢ 2 HEHBL &
HmEA HRES 9.15%°19 5% WMEHFMEL 9.76
%2 v 5=8l3 10% BREFIIMES DolomiteSINE
£ 9.85% Wifkeld 15%WMERMES 10.14%% .
o] BET BNIREE BTFMWRE(1967F) @4
of A1 7.91~8.64%0°l Hste] HHES ol B 4

Table 11. Component of crude protein and total amino acid in the brown rice.
(Crude protein: T.Nx5.95) (Amino acid:dry base %)

T o Sample N.P.K. N.P.K. N.P.K N.P.K | NPK+S. 15%
Ttem T e Check +8.15% +8.10% +S.5% + Dolomite
Moisture 6.37 7.29 6. 50 7.28 6.99
Total nitrogen 1.53 1.58 1.54 1.52 1.54
Total nitrogen (dry base) 1.63 1.70 1.65 1.64 1.66
Crude protein 9.10 9.40 9.16 9.04 9.16
Crude protein (dry base) 9.72 10.14 9.82 9.76 9.85
Aspartic acid 0. 387 0. 668 0.427 0.602 0.948
“Threonin 0. 206 0.728 0.822 0.899 0.604
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Serine 0. 681
Glutamic acid 0.599
Proline 1.589
Glycine 3.579
Alanine 0.123
LCystine 0.162
Valine —
Methionine 0.082
Isoleucine 0.132
Lecine 0.127
‘Throsine —
Phenylalanine 0.124
Lysine 0.304
Histine 0. 246
Arginine 0.107

0.983 0.731 0.812 1.325
0. 888 0.627 0. 395 0.588
3.170 2.989 2.937 3.010
3.992 3.410 3.354 3. 897
0.298 0.351 0.243 0.218
0.249 0.203 0.225 0.438
0. 098 0.102 0.079 0. 087
0.121 0. 154 0.129 0.117
0.334 0.325 0.341 0.297
0.091 - — 0.080
0.398 0. 389 0.348 0. 269
0.853 0.392 0.772 0.835
0.189 0. 297 0. 298 0.227
0.201 0.235 0. 289 0.225

Tl wek dafot HEE kvt 9.72%<
¥ 15% WEHEMEE 10.14% 2 BindA <] WikEst
o TIEE REBMWHEAR #iEy FeE ®dd R
ZR%A RERENHAE 2L HRASR. Mot
o] RS 2 ¥7F 1959~19614F thal{b BRERT HiE

209 o had aF" olvl Y BESL 6
~7f0] o EEsE J%e ¢ F U =: AL
9] KBRS sl v Aspartic acid, Th-
reonin, Serine, Glutamic acid, Proline, Glycine,

Lysine % Histidine& o} ®Wown rt}iul Valine,

Fig. 3. Autoanalyzer chart recording of total amino acid of Brown Rice. (Dolomite)

Leucine®} Arginineo] AREl A Ak, AR
A A HEBES TKE HES mnd SEES AN
o Hd ZEMyeR W& gEold. 3 Glutamic
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i =

KEalE QoA et BiEe oz WX
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XA BEES olvixEY B A= HiE
vt = BRE Eystd ol o Aot

1. $edebe] Fdiel 4 RERE LS pHEH
fEE 5.45°1 2 6.5LAT 9 EpM:dife) 94%0°) 4ot
K, BaE, BLY pRs 195 KE Age
= 9 pHE 5.0l F 7 0.0%, 5.0~6.00] 59.4%, 6.0
Phlol 42.85%¢I% = BHMEE M BEBEANA=
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ik
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6. el YANE HEBES 17.1010 % oAl
WA o2 EEEE G #mE 2old ¥ R
Dolomite EEE 7} 0.9~1. 1M £Ee ®Bing 2ol
. zdEY% EERERE WBE 116.58dH L
N.P.K.+S. 15% BEE/L 134. 250 24 F3@ %
ol 2 molgl: 10000 TS HIRE ST 24.5¢# 1ta
N.P.K.+S. 10% BREE- 20.7¢24 7Hg FA9
e solE molych 10a% HHEES HWREA Ik
3to] DolomiteZiinE >t 8.6%, BREWMESL 5.7~
7.4% Wik AL 2ol

7. WpRehY HEAE 4R HREE, 5%, 10%
B mE s 3.31~3.50% 24 u £y 15% B
BWEMEE 3.94%, Dolomite¥iMEE 5.38% A .
hulx it 15%FEEME S} DolomitefRimiE >t w

o] &Kl A Xk HEHEE IDBHHE
MEZE 10.14% 24 EEoldlen 10%bERME
Dolomite?RMME = 9.85% 24 th&o]glvh,

ol T HWRES kel WMPEEERG 2
%o FREFRBEEDAE %3 Glutamic acid9t Ly-
sineo] &HE=A A

5l A X R

1. BB ERTREEY 1939 RE, BHF BOHRE
FRHEARREEE.

2. g 34 1959 BEART olvxfe &
AEEERE (F—) PRMEBHERRE 8 8L

3. B8RS 3% 1961 —F2H— 9 76.

4. WAL 1955 SREARERS KBEY EK
of vl A& HE EEWRREE 134~185.

5. BLEEZE TASE 1971 ¥o] BI ®WIY FEHEY
gy BB WESE po 1077~1083.

6. WA RAE 1964 v g 18 K
& (PH)l Biste] MABIBHAER Vol 6 No. 1.

7. WA 1964 ofn| o BESHTH: 60 L2
Rt

8. BAEEMMA 1968 AREERSE p. 19 F—
H R :

9. AAZH 19 1967 BMEE Ko FEKEH &
By Ko AVRE AR SEREHE
T 603.

10, BAZY 29 1969 792,

11, HEEUER AMRIE 1970 il LiEes st

12. Jan Platou 1972 Uue sulfur in fertilizer, Hydr~
ocarbon processing p. 86—88.

13. AuEREEE 1958 K #3 RFRER 2t
EEERERRES.

4. ZJUERES 1972 KRl B3 WL e
fHd s dcERuBRERES.

15. ZFEEERBE 1940 AfSd B BE B
R 2EERREERESR.

16. SSeBSEBAMEE 1947 WA
ok BB FERES.

17. BErEE BB 1956 X EEH] B WE.
AR R BHEREREEEREE.

18. BMEMEARY 193¢ EREEHESRS =
MEARREE.

19. HHEEES 1010 ERCHRR BHEEES =%

FReE R

— 132 —



20.

21.

22.

23,

24.

25.

26.

27.

‘28.

"29.

30.

. R 1968 frdn

it
@B BAS (EHEES b 22—24. XTI

M.

BERRAYS 1913 SERIVCHAR WHEERYE =
FEEE.

Py maiy 1913 £EREe iR B3
BEHFEEREN.

LREEREES 1930 BN ERR THREEY
SR ERET.

Mester I.M. 1972 Effect of trace element appli-
cation to rice on Swampmeadow soils of the
Samarkand Region DOKL Akad, Nauk Uzb SSR
29(9) 55—57.

SAEH WSRO El: WEMEE Bt
o A+ 1;107-621.

WITE 1970 Bk p. 153 BLEAZUEAW
.
BEASY 1959 Kl B i gxdohe]
g RAERRESR.

AR BEYY 1934 K HI FEE
B ESRE BERARY BEXY HEHESH
BERA%YS BEYYS 1941 RE Breas &
PRI 1965 KEEHMES Rk i
AR PUBRERET 465.

oln] Bt HREFE HF—H

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

— 133 —

Kk

Owen R-Lunt 1971 Contralled-Release {fertilizer
achievements and potential J. Agr. Food. Chem.
SEEE 1959 WEE 49 Trace elementso] §f
3 W B EEE Aal 14.17.

R.D. Hauck and M. Koshino 1970 Stow-Release
an amended fertilizers. Fertilizer Technology
and Use 2nd Ed. Soil Society of Americca p.
455—494.

Ryabova S.I. 1970 Forms of manganese fertili-
zers and thier effectiveness. Tr Nauch—Issled.
Inst Udobr Insektofungits No. 217, 80—96.
BFE 1974 RS F EEM: RE(LE
TEEE Vol 12, No. 4; 267—272.
EYEEHFEET 1966 KiEd HE 2F KRR
AR

HEyRIBERT 1962 Kigd H3 BB HA
AR R RS,

Sanker Hari Dwivedi K.N. 1972 Dynamics of
urea adsorption in Bundelkhand Soils, Iudia
Soc. Soil Sci. 20 207—10.

e 1973 $Eviet RELHES] PHA BS 3
HEHE BELEEH2SEE Vol No. 3.

William Horwitz, 1960 Official methods of an-
alysis of the A.0.A.C.



