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PRELIMINARY REPORT ON THE FERTILIZER
EXPERIMENTS of RICE (RE’SUME’)
By
Prof. Y. Ting

The fertilization of rice culture in China hgé been
practiced in far back historical time, yet little is koown on
the systematic scientific research for the betterxﬁent of yiéld
and quality. It is our purpose priinari]y in this respect to
plan this experiments as follows: () to find the fertility of
the rice field, (II) to find the optimum amounts of nitrogen,
phosphorus and potassium to be furnished for rice, and
(1) to find what times does rice plant absorb and assimi-
lated most of the three essential elements as mentioned:
sbhove. The experimental methods and results of four years.
work during 1925-28 are summarised as follows:

(1) The experimental field is located in the first farm
of this college. The field is of sandy loam in texture.
It contains good amount of potash, fair amount of phos-
phoric acid, but poorly supplied with nitrogen. The follow-
ing chemical analys is given in dry bases: N-O. 06247,
P,0,—0.0808%, K,0—0.8110% 8.110%.
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(2) Each series of the experiments () and (II) runs
triplicate. The plots of experiment I are so arranged in
order as O, N, P, K, NP, NK, PK, NPK, and the total are
24 plots. In expterimen II, the amounts of fertilizers applied
are calculated according to the assumed standard (N—6,
P, 0.—6, K, 0—5 Kg per Mou) as 0; N—1/2, 1, 11/2, 2,
21/2, P, 01,2, 1, 11/2, 2, 21/2; and K, 0—1/2, 1, 11/2,
2, 21/2 plus suﬂicieﬁt amount of the other two elements
respectively. The total number of plots are 48. The expt.
TII consists of six series and each series is divided inio
-control and eomplete fertilized plots. The area of each plot
in expt. I and II equals 1/2,000 Mou (a Mou about 6.144
Are), while that of III, 1/2,000 Mou. Each plot is separat-
ed by a bottomless box set into siol.

(3) According to the assumed standard mentioned
above, the amount of N, P, O;, K,O applied per Mou is 6.6
5Kg, using arnmonium sulphate, superphosphate of lime,
-and potassium cafbonate, and no fertilizer is épplied to any
-control plots.
| (4) Two varieties, namely, Tungkunpai and Notsa
are chosen for spring and autumn crops respectively. Their

transplanting and maturing dates are estimated as follows: :
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Variety Transplanting date Maturing date
Tungkunpai (spring) Ist May 25th July
Notsa (autumn) 7th August 10th November

(5) According to the results of expt. I, the application
of ammonium nitrogen alone or combined with phosphoric
acid and potash has significant effect on the tillering power,
shoot (stem and leaf) height, number of hearing culms, and
yield of strow and grain of either spring or autumn crops,
especially in the former. The application of phosphoric
acid is valso effective but slightly. The effect of potash is not
so obvious in general growth, only slightly in the yield.
Taking the average yield of the control for fonr years includ-
ing strow and grain as 100, the average yield (%) of other
plot under different treatments are compared as follow:

Plot  Control N(6K) P.0,(6K) K,0(5K) Complete.
Spr. rice 100 159.7 1142 1105 2208
Aut. rice 100 115.1 123.7 1145 1773

(6) The aboye results show that the effects of nitrogen
upon spring and autumn rices are quite difference on general
growth and yield. The explaination for this different is
attributed to the kind of nitrogenons fertilizers applied and

hat rainy season during the growing period of autumn rice.



(163) B ESRNT R

P

As the ammonium sulphate applied in this season is easily
assimilated and exhausted rapidly, the rice crop can only
give a luxuriant growth t;f tiller and leaf in the first stage of
vegetative growth, but the yield at the end is much lower.
The difference of the effect of phosphorus and potassinm
upon the spring and autumn erops is due to their available
quantities supplied from the soil. As the soil is weathered
in the winter through a long period, it would be give a bet-
ter supply of available phosphorus and potassiom to the
spring rice, and responses less to the fertilizers. (see the
analytical data in next table).

(7) According to the analysis of strow aud grain (ex-
cluding root stock) in both control and complete fertilized
plots, the amount of the pignt foods takén from soil and the
assimilative pereent of N, P,0,, K.0, of the fertilizers ap-
plied are given in the following table:

Crop Spring rice Autumn rice

3]

Nutritive elements N PO, KO N PO, KO
Amount taken from
1.800.1.100 3.700 1980 0.800 2.900
soil (Kg per Mon.)
Assimilative percent

33.0 21.8 352 288 175 193
(%) from fertilizer
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It is evident from the above data that the plant food of
each element applied is less *available in autumn as com-
pared with that of spring. ‘The reason for this difference is
explained wholly due to the less effectivness of ammonum
sulphate in the hot rainy season for the autumn rice.

(8) According to the results obtained from expt; 11,
the yield is fairly correlated with high or low amounts of
pitrogen applied in combination with both phosphoric acid
and potash, but the rate of high yield is not so significant
when the amount ef nitrogen applied over the following
quantities. It is also true in phosphoric acid, especially in
large amount which increase yields only a little. The exces-
sive quantities of potash applied preduce very litile effect on
the yield, or it may be harmful if too muwch. The optimum
amounts of the three essential elements and the yield thus

obtained are given below:



(164) XBRE R R B RS

Crop Spring rice Autumn rice

Nutritive elements N P:0, K,a5 E PHO:L5 K,Bv
Optimum amount 9 3 25 6 3 25
Grain yield 278.0 245.8 254.6 198.8 203.0 184.2
Strow yield 247.4 265.6 284.0 209.4 193.2 200.é

Note: The above unit=Kg per Mou,

(9) The absorptive percents (% ) of the optimum amount
of each element when applied with sufficient amount of the

ether two elements are given below:

Nutritive elements N PO, K.0
Spring rice 36.7 43.4 1515
Autumn rice 29.3 9.1§ 66.5

§ When' compared with the result shown
in table of item.(7), it seems too little.

Further study is needed.

(10) Accordingto the results of expt, III, the whole growing
period after transplanting may be distinguished into first, second

and third stages. The first stage is fromthe transplanting day
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to the sixth week afterwards when the shoot (stem and leaf)
height and the tiller number are gradually increasing; during
the sixth week the tillering process stops and the lengthen-
ning behavior appers dull. The second stage is from the
seventh to the teenth week afterwards when the tiller-nnmber
decreases and the shoot height is vigorously increasing again
(sez PL I, 11; fig. 1, 2); during the nineth week panicles
begin to develop in leaf sheaths and stretch out in the tenth
week. The flowering data of spring rice Tungkunpai is
estimated about 58 days after transplanting, and matures
about 85 days. The autumn rice Notsa requires 65 days
for flowering and 95 days for maturing. Therefore the
third stage or fruiting and maturing stage is from tenth to
twelveth week in spring rice, and from eleventh to forteenth
week in autumn rice.

(11) The producing of dry matter of rice is, of
course, in response on the growth; but in fact as shown be-
low, the greater part of it is made up in the first stage, some
in the second, and only a little in the third (See PL I, I fig.
4). During the fruiting and maturing stage, the spring crop
has produced more dry matter than the autumn crop, because

the latter crop has a larger continuous vegitative growth
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during the hot and’ rainy season. Taking the production
(with oot stock) as 100, the percents of production in wsach

stage are given below:

Stage First Seeond Third
Spring rice 28 56 16
Autimn rice 31 63 9

(12) The stages of abserption and assimilation of the
three essential elerents are correlated with those of growth,
especially of shoot lengthening, but not much with those of
production of dry matter. Among the three elements, the
absorption and assimilation of nitrogen is the eariest, then
comes the potassium, and phosphorus the latest (See PL I,
II: fig. 4,5,6). The maximum quantities of absorption of
three elements by each crop are in the nineth and tenth
wéeks after transplanting except nitrogen being absorbed
and sssimilated a little late in spring rice. But in the last
stage all the three elements appear decrease considerablj,
for leaves, stems and roofs are generally withered. Taking
the total quantities of the three essential elements absorbed
and assimilated by rice plant of the complete fertilizer plot
as 100, the percents of increased or decreased amount in

every two weeks are given below:
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Stage First Second Third

|

week 1——2ﬁ3—4’5 —6 7—85—a 1011 -1213—14
1

—_—

N 8.9 26.6/27-0121.6/10.8 | 5.1
Springd P,0, | 3.0 15.7/31.9)25.1/24.3 | —2.3 |
rice (KO | 4.5/17.4/28.633.316.2 | —7.4 |
(N, | 4.018.3/27.3/31.4/19.0 |—13.8-8.4
Autumné P,0,| 3.2/12.7,23.7/23.7/36.7 | —11.9 -6.6
rice (K,0| 35 17.024.6/27.2/27.7 ——25.6‘_.18.3

(13) Tlhe shoot lengthenning, the tillering, and the

production of dry matter of rice plant of control plots (non.
fertilizer) are all later than those of complete fertilized plots
(See PL [, 1I: fig. {,——,0).

In conclusion, the writer fells indebted to Dean T. Y.
Tung for his kind advices and helps, aad Prof. T. C. Feng
for his cooperation and analysis between 1927—28. He
also thanks Mr. S. Shih, the chemist assistant, and Mr, C.
S. Ling, the field assistaat, From their aids, this report

eould be prepared.
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