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YEER(8)FHE I Ny, fHEHEEEE T XFTI SRR AR, X B IK R E & T,
BRI BAS; BN NH; R REZRP8, EHik, N NaOH J kg Ny i+
HER R R AN R A9RATR, W45k CaO—N X 0.5 N NaOH—N E Y] —L,

24 CaO,, 0.5 N NaOH 7K 30 58 & N NaOH ¥ ik HREIM Ny 21 F 5
8, UBILB, FEREW, 0.5N NaOH 7&Kl 30 ARt HE NS S N NaOH ¥ 1k
HEHSBM N EIEREEE, BEANR BB A EOBIR, XHMS EaRE—FY, M
0.5N NaOH ZE#8 4618 T LR &R60 -+ MUR B B RFE M FR(IRE T 2T
WM ERKAE 1, B Y B R EH KR+, RIBELRFERKRE L), RN IR
HHERLA R o IR R 7.78—13.9% , K5 Jansson™ S N BhlliE b3 & %
REF R R S 2R 10—15% B9REE E AT,



70 - - B i S 10 %

F3 TRFEBOLEARREERAHERHEER
(7A278,0-3EX)

i 224 CaO—N 0.5N NaOH—N |, N NaOH # g N

o 5.33 ' 9.02 8.00
M 15.1 2.4 22.2

Wi 35.1 39.5 38.9

Wio 7.5 11.8 10.3

1B 3K Sk SRR LR E B 5 A, Bremner™ 35, LIBhBEERABMOELE
R4, B Greenwood I Leest™® 455 HHAEME S 4, MA B L oh A0 B 2 p HL AT
REMTHMRBIE S, Bk, MRS 15 i T 88 S8 R B E M1, (0% 5 E ik
SHE, E SRR K B B BT R, AR X s W R BB I B AE L i
7B A AR TT LI 5o

AR SR B S J, KBTI B T, N b AR B,
N NaOH ¥#ri:ag Nz(z — o0) Fl 0.5N NaOH ZX£% 30 S-S MR BN A BN
e P A B FL BRI,

BEER, SRR NH, (BB AR i 7T AR IR A S BERR A s
AR, P A N NaOH ¥ #i:8%&o Harmsen F1 Lindenbergh™ 3§\, AIE3%
BB B AL B R OB, I SRR SR LR/ T B T T R AR W 2 o2 TR AR, Jh
2 TR T AR AN, M FIEA A E ATt sk R R R s
A5, SR b, AR R A B R R R A ML B B A R R, T 2 AR 38R o
7 B, AU LS TR — B T B2 B, SR E AL SRR IR R AR, T8k
EBER RN B R TR R R RS R, RSN, 01
AT —NO; %) e R
T I, RS RR E T B R B T, (BTSSR, DT R
NH,—N S4B 25 0T DR L bk, bl R U B4R 5 3 3% o 50
2R, H LA XHIRE RS, W IEEER RN N NH, S, X

FES B AR R AT DR e T IRy Efﬁ@ﬁ%ﬁ%ﬁi?ﬁﬁ%&%)‘éﬁﬁﬂs & a0 B
A i

LI\ Ye)

*T_J:Fjl"li WA A H—E T AR, EM BRI e B YL AR R
R Z M EE —ENNER R,

=% =
7E 1 36 B 5 B BT I A R R AR SRR B AL T, AT T R R A RN A&
B B AR i S IR AR R, e R SRER SR AT T B e B S BT AT L
RS ‘ ‘
1L EIETRARR, NH, SR AR 5 LR R PR R R T A — I 8 AR %
P, B N NaOH ¥ Bith N B, #1385 N NaOH -—i#2fE 27°—30°C fHIRKMAT




1 # R B B GAPEROR DB ST 1. ‘ 71

SEATY L BUR NH, B NH, Rt 45, DA BB B ToRRAE K B
SR NH, R, 7T DA S0 HAR LR (OB BB B B s e RV R B A AR
it D
2. F MgO SHITAFIERER—mRHT 30 S SMBIRMAE, 1R &k R S AL
| ARSI, TR D AR N R AR A |
3. TR B R AR MR A B B R LR TR B O IRIE, TR R RS
B, TR 13— 2 BER %o ; - |

& * X ®

[1) BRRIESAEES: 1961, BkERKEE RS NT5 A, 198, No. 8, 6—16,

[2] fEM=: 1950, BEMGTE, WHEABE, L.

{3) Adkins, H. =&, 1946. Organic Synthesis. Vol. 26. p. 36. John Wiley and Sons. New York.

{4] Bremner, J. M.; 1952. The nature of soil-nitrogen complexes. J. Sci. Food Agric. 3:497—S00.

[5] Bremner, J. M. and Shaw, K.: 1954. Studies on the estimation and decomposition of amino-sugars in soil.
J. Agric. Sci. 44:152—I59.

[61 Bremner, J. M. and Shaw, K.: 1955. Determination of ammonia and nitrate in Soil. J. Agric. Sci.

46:320—328. .
171 Conrad, J. P.: 194l. Retention by soils of the nitrogen of several amides. J. Amer. Soc. Agron. 33:800—
810.

[ 8] Cornfield, A. H.: 1960. Ammonia released on treating soil with N NaOH as a possible means of
) predicting the nitrogen supplying power of soils. Nature Lond. 187:260—261.
'[9;] Geretsen, F. C.: 1950, Microbiological transformation of nitrogen and its infleunce on nitrogen avai-
{, lability in the soil. Trans. 4th. Intern. Congr. Soil Sci. Amersterdam 2:114—117.
w{fO] Greenwood, D. J. and Lees, H.: 1960. Studies on the decomposition of amino acid in soils. II. The
anaerobic metabolism. Plant & Soil. 12:69—80. ‘
{111 Harmsen, G. W. and Lindenbergh, D. J.: 1949. Investigation on the nitrogen nutrition of plants. I. A new
method for the determination of nitrogen-requirment of soils. Plant & Soil, 2:1—29.
[12] Harmsen, G. W. and Schreven, D. A.: 1955. Mineralization of organic nitrogen in Soil. Advanc. in
Agron. VII. 299-—398. - -
[13] Harper, H. J.: 1924. The determination of ammonia in Soil. Soil. Sci., 18:409—418.
{141 Jansson, S. L.: 1958. ‘Tracer studies on nitrogen transformation in soil with special attetion to minera-
lization-Immobilization relationships.  Kungl. Lantbrukshégkolans annaler. 24:101—361.
[15] Merli, G.: 1955. Organic nitrogen of unstable linkage in soil. Annu. Sper. Agr, 9(n.s). Suppl. 5:67—
75. (AT C. A, 1956, 3692f.)
[16] Peterson, L. A., Attoe, O. J. and Ogden, W. B.: 1960. Correlation of nitrogen soil tests with nitrogen
uptake by tdbacco plant. Soil Sci. Soc. Amer. Froc. 24:205-—209.
[171 Warner, R. C. and Cannan, K. K.: 1942. The formation of ammonia from proteins in alkaline solution.
" J. Biol. Chem. 142:725—739. : : . }



72 + B = #} 10 %5

INVESTIGATION OF NITROGEN SUPPLYING REGIME OF SOILS
(I) RATE OF LIBERATION OF AMMONIA IN ALKALINE
HYDROLYSIS AS AN INDEX FOR PREDICTING NITROGEN

SUPPLYING STATUS OF RICE FIELD

Cuu - CHAO-LIANG

(Institute of Soil Science, Academia Sinica, Nanl(ing)-

(Summary)
Cy .

To soils of pow culture experiment, having top-dressed with manures and ammonium sulphate,
the rate of liberation of ammonia during hydrolysis in different alkaline. mediums was measured
by distillation with MgO, Cat¥ and 0.5 N NaOH, and by replacement of N NaOH solution at room
temperature (Conway’s diffusion method). Soil samples were taken at intervals of 1,5,10,15,20 and:
30 days after fertilization. Variations of nitrogen content in plant leaves at different stage of .growth.
were also determined. Through mathematical analysis from the data involving rate and capacity of
the liberation of ammonia in alkaline mediums, the writer endeavors to predict nitrogen supplying
status of paddy soils through out the growing season of rice.

Except soils recieved stable manures, the amount of nitrogen from MgO distillation gives good
corfelation with the Vi, initial rate of liberation of ammonia of N NaOH diffusion
method and distillation methods. Figures obtained in MgO distillation are higher than the am-
monical nitrogen in soils. The increment is induced by the partial hydrolysis of amides.

Increase the alkalinity at distillation accelerates the rate of hydrolysis of nitrogenous compounds:
Glucosamine-N were almost entirely recovered in CaQ distillation, and 2/3 or more of amide-N
(asparagine and glutamine) and a small part of protein and chitin have been also liberated in 0.5
N NaOH distillation,

The amount of nitrogen distilled over by 0.5 N NaOH in 30 minutes approximately equals
the Nra value of NaOH diffusion method, and is suggested as an indication for the total casily
hydrolysible nitrogen in soils. ‘ ’

Good correlations were found between the initial rate of ammonia liberation in alkaline hydro-
lysis of soils determined at different intervals after top-dressing and the total nitrogch content in plant
leaves of the corresponding times. The curves of ammonia liberating rate of soil obtained py
various methods of alkaline hydrolysis taken just after top-dressing are correlated with the changes of
total nitrogen content in plant leaves from different intervals after topdressing, and may be used
to predict the nutritive levels of soil nitrogen throughout the growing period of rice plant. Im this
regard, best correlation exists with N NaOH diffusion method, (Determinations of the changes of
ammonical nitrogen in paddy soils from field plot also show good correlation with the curves of
ammonia liberating rate from diffusion method of soil samples taken after harvest.)

With the results deducted by mathemetical equation from nitrogen supplying capacity and nitro-
gen supplying rate, it is tried to predict the nutritive levels of soil nitrogen quantitatively throughout
the growing period of rice plant. Notwithstanding the significant correlation coefficients of such
predictions, rather great deviations were, however, siill found betwsen the estimated figures and
actual values,



