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Amounts of plant-food removed from the soil by Agricultural and horticultural crops in kg ha
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Leguminous crops can with the help of the root nodule bacteria draw their supply of nitrogen from the air.
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Thus it is fully demonstrated that the three kinds of com-
mercial fertilizers: Nitrogen, Phosphoric acid and Potash are
needed and all countries in the world use them since in great
quantities. For instance as regards potash, the U.8.A., though
producing potash themselves, are still importing about 800,000
tons potash salts every year. Tn Japan, where, like in China,
domestic fertilizers have formed the basis of manuring, the
same development has taken place and though producing
nifrogen and to some extent also phosphoric acid, she imports
every year a certain quantity of nitrogen, phosphoric acid and
also arcund 275,000 tons of potash salts.

With the change towards modernization and increase of
production in progress, we should here like fo appeal to all
those interested in Chinese Agrienlture to join in to support
this development and we, the Naveo, will be glad to cooperale
in every way possible towards the improvement not only of
agricufturali production but also of agriculfural knowledge
throughout China. .

No. 54 Cn 38 Bml 8155-2066
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Furthermore, Cooperative Societies and big merchants in
agricultural products are beginning to see the necessity for
distributing NPK complete fertilizers to the farmers under their
centrol, if they want to obtain crops good in yield and quality.

We would like to point out that although China is still
importing every year several hundred millions of dollars worth
of agricultural products,

Anmual Imports into China of Agricultural Produets,
10 years’ average from 1927 to 1936*

Tons Dollars
Rice ... ..coviiinuonn... 1,047,920 107,746,665.—
Wheat ................. 77,000 42,102,905, —
Flour .................. 293,830  34,415,175.—
Sugar, Crude and Refined 492,243 . B1,424,500.—
Tobaceo ................ 234,704  34,799,560.—
Cotton ................. 161,468 121,438,698 —-
Total ..covveo ..., 2,807,165 421,927,512,

the adoption of modern method of cultivation and especially for
the use of well balanced commercial fertilizers could free her
from these irredeemable losses through the export of millions
worth of specie. An example of this has heen afforded by
many countries afier the last War; several of these countries
formerly did not produce enough to feed their own population
for lack of modern methods. After the War steps were taken
to make these countries self-supporting. Now they are pro-
ducing practically all their basal food stuffs and have thus heen
relieved of the burden of paying hundreds of millions of dollars
to foreign couniries for their food bill. This great achieve-
meni could only be secured by applying modern methods,
especially with reference to commercial fertilizers in large
quantities and in the right proportion.

*Statisties from the Chinese Maritime Customs Reports.
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Agriculiural Experiment Stations such as the National
Agricultural Research Bureau at Nanking, have shown keen in-
terest in the problem of Potash fertilizers and Agricnlfural
Colleges, especially that of the Sun Yat Sen University at Can-
ton, are maintaining a special division for the study of fer-
tilizers and soils and for cdrrying out experiments.

The principle of the use of complete fertilizers, containing
Nitrogen, Phosphoric Acid and Potash is now developing rapid-
Iy in China amongst the different official bodies connected with
agriculture.

In the programme of Rural Reconstruction, the Chinese
Government Authorities have included this problem of fer-
tilization and advocate the necessity of using chemical fer-
tilizers and of using them in proper proportions. Following
this development, some of the Provincial Governments have also
ordered a study of the scil and plant food reguirements.
Basing upon the particular requirements of the planis and com-
position of the soil, different formulae of chemieal fertilizers
to be used in combination with loeal, natural manures have heen
recomnmended.

Chekiang Provinee, which is well known for her advanced
and enterprising plans regarding rural reconstruction, was tha
first province to order the creation of a Bureau for the Control
of Chemica] Fertilizers at Hangchow. The regulations issued
by the Bureau, introduced the use of the three elements N P K,
i.e. Nitrogen, Phosphoric Acid and Potash. Besides, in order
to ensure the distribution of NPK complete fertilizers, the Che-
kiang Reconstruction Bureau has organized the Chemical Fer-
tilizers’ Mixing Faetory, located in Shanghai.

Kiangsu Province has also taken measures to promote the
use of the combined three elements by the farmers of this pro-
vince and has entrusted the Kiangsu Farmer’s Bank, Depart-
ment of Transportation and Marketing of Agrieultural Pro-
ducts, with the task of putting these plans into eifect.

In Kwangiung Province, a chemical fertilizer plant has
been erected at Sai Chuen, near Canten, for the manufacturing
and mixing of fertilizers, the formulae being recommended by
the experts of the Bureau of Agriculture.
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other plant nutrients in the plants. “Die Erndhrung der
Pflanze” has been published for 34 years and is greatly appre-
ciated by soil scientists thé world over, for its scientific stand-
ing and excellent soil maps.

The French Mines, the majority of which are in the hands
of the Freneh Government, have formed a combined organisa-
tion under the name of the “Société Commerciale des Potasses
d’Alsace”, with Head-Office in Paris. The research work for
the study of problems of Potash fertilizers are conducted by
the “Direction du Service Scientifique et Agricole”, headed by
noted French Agriculturists, and by a laboratory for chemical
analysis of soils. A monthly bulletin “La Potasse” is published
for giving up-to-date information,

Sinee the arrival of Naveo in 1931, offices, to all of which
well experienced agricultural experts are attached, were open-
ed in Shanghai, Hongkong, Tsingtao and Tientsin. The Naveo
started to work in the Coastal Provinces of China namely :
Kwangiung, Kwangsi, Fukien, Chekiang, Kiangsu, Shantung
and Hopeh,

For the purpose of coilecting accurate information and
getting complete knowledge of the local agrieultural conditions,
the agronomists of the Naveo iravelled extensively in the
country and visited farmers in their villages and on their fields,
They studied carefully the different erops and the methods of
cultivations in each disérict.

Soil analysis have been made. Numerous samples of
typical soil formations have been taken at different places and
forwarded to Berlin and Paris for analysis. As mentioned
above, a large number of experiments have been carried out
and the results obfained prove clearly that the proper use of
Potash does improve the crops with regard to both, quantity
and quality.

The Naveo gladly acknowledges to have mei with a full
understanding from part of the Chinese Agronomists for close
co-operation. The ultimate aim of this co-operation is te
promote the use of better methods of plant production, especial-
ly through the use of complete fertilizers containing the amounts
of Potash indispensible for optimum development of the crops.
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THE NAVEO'S STANDING AND POLICY

The potash industry, realising China’s efforts towards the
revival of her agriculture showed their readiness for co-
operation by entrusting the N.V. Overzeesche Kali Export
Maatschappij, Amsterdam, {Naveo), with the work of acquaint-
ing the Chinese farmers with the use of fertilizers in general
and potash in particular, thus assisting the Chinese Govern-
ment in their effort to improve China’s agriculture.

The German Mines are operated by numerous concerns
comprising over 200 shafts which have been bored in the
various districts rich in Potash deposits. 'These Potash beds
are situated in Central Germany and extend roughly from
Hanhnover in the North to the Thuringian Forest in the South.
The first mine was sunk in 1856 near Stassfurt, and Stassfuri
has remained a byword of the Potash Industry ever since. The
German Potash preducers are represented by an extensive sales
organization with Head-Office in Berlin under the name of
“Deutsches Kalisyndikat G.m.b,H.”, which includes an Agricul-
tural Department, also in Berlin, entrusted with scientific and
eduecational work. The German Potash Syndieate also main-
tains an Apriculfural Experiment Station at Lichterfelde, with
large laboratories and the most up-to-date equipment imaginable
where intensive research work is being condueied on all pro-
blems relating to plant natrition in general and to potash in
particular. The valuable coniributions of this Institute in the
field of agriculturai chemistry has often gained reeognition in
the agrieultural press and at International Congresses. *Die
Ernghrung der Pflanze”, a bimonthly publication of 20,000
copies, of which 7,000 are sent to subscribers abroad, is issued
by the Agricultural Depariment of the German Potash Syndi-
cate. 1t is devoted to the study of the functions of potash and
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Table No. 4—Cabbage in Hopeh,

il Increase
Applmatmn
No. Place per Mow per Mow. Percentage
J y through NPK mixture increased
in catties in catties
Year 1984,
1 KuChuang Tzu 2000 cat. Compost, plus
Tientsin 164 cat, of a mixture containing:
6% N, 6% P,0; 16% K.0 3200.5 38
246 eat, of a mixture containing:
69 N, §% F,0, 16% K.0 14605 5B
2 Yan Liu Tsing 2000 cat. Compost, plus
Tientsin 66 cat. of a mixture containing:
69 N, 6% P.0,, 16% K,0 5300 g
99 cat, of a mlxtme containing:
6% N, 6% P,0., 16% K.,O0 I86E.0 21
132 cat. of a mixture coniaining:
6% N, 6% P,0; 16% K,O 2827.0 445
198 cat. of a mixture containing:
6% N, 6% P.0,, 16% K.0 4505.0 68
3 Balitel 2000 cat. Compost, plus
Tienisin 127 cat, of 8 mixture containing:
6% N, 6% P.0,, 18% K, 0 2550.0 50
191 cat. of a mixture containing:
6% N, 6% P.0;, 16% nO 33250 [ib]
4 Ho Hsing Chuang 2000 cat. Compost, plus
Tientsin 2935 eat. of 2 mixture containing
8% N, 6% P.0,, 1655 K»O 47170 4]
393 ecat. of a mixture containing:
6% N, 6% P.Q, 16% K.0 62900 20
5 Ho Hsing Chvuang 2000 cat. Compost, plus
Tientsin 196 cat. of & mixture containing:
6% N, 656 P.,0;, 16 K, 4547.67 53
6 Ho Hsing Chuang 2000 ecat. Composi, plus
Tientsin 147 cat. of 2 mn:ture nontalmng
6% N, 6% P.0O,;, 16% K.0 2718.62 32.5
7 Ho Hsing Chuang 2000 cat. Compost, plus |
Tientsin 98 cat. of a mixture containing:
6% N, 65 P,0; 16% K.0 2286.52 27
Average increase per mow through
application of NPK mixture ........ 3371.68 cat. _47.1%
N = Nitrogen
P.0. = Phosphoric Acid
K.0 = Potash
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Table No. 3—Cotton in Chekiang.

el Increase®
N Pld Apphialtmn per Mow Percentage
o. ace per lLow thlough NPK Mixture increased
in cattieg in patties

Yenr 1937,

1 Lung Chuan, 100 eat, of a mixture containing:
Yu Yao 645 Nitrogen,
9z Phosphorie Aeld,
8% Fotiash 49.0 17

2 Lung Chuan, 100 cat. of a mixture coniaining:
Yu Yao 6c- Nitrogen,
95; Phospharic Acid,
85 Potash 59.0 22

3 Zaen, 80 cat. of a mixture containing:
Yu Yao 6% Nitrogen,
5%, Phosphoric Acid,
85t Potash 36.0 17

4 Ta An, 100 cat. of a mixture containing:
Yu Yao 6%0 Nitrogen,
9% Phosphorie Acid,
8% Potash 29.0 14

Average increase per mow through
application of NPK mixture ........ 43.25 cat. 17.5%

#*) Compared with. Beancake alone,
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Table No. 2—Coiten in Hopeh.

feat] Increase
No. Place %‘g’"ﬁ?ﬁﬁ“ per Mow Percentage
) in catties through NPE Mixture increased
in cotties

Year 1936.

1 Hsiau Nan Liu, 800 cat. Composi, plus
Ankwo 27 cat, of a mixtore containing:
T7% Nitrogen,
6% Phosphoric Acid,
16% Potash

plus
27 eat. of a mixture containing;

956 Nitrogen,
555 Phosphoric Acid,

14¢; Potash 329 82
2 Hai She Twir, 800 cat. Compost, plus
Ankwo B4 cat. of a mixture containing:

9% Nitregen,
5%: Phosphoric Acid,

1454 Potash 56.3 g0
3 Dung Guan Li, 800 cat. Compost, plus
Ankwo GO cat. of a mixture containing:

e Nilvogen,
595 Phosphoric Acid,

14% Potash , 831 875
4 Nan Go Pu, 800 cat. Compost, plus .
Ankwo 33 cat. of a mixture containing:

7% Nitrogen,
6% Phosphoric Acid,
L6% Potash

plus

27 cat. of a mixture containing:
9% Nitrogen,
6% Phosphoric Acid,

14% Potash 43.0 47
5 Yen Zswin, 800 cat. Compost, plus
Antkwo 27 eat. of a mixture containing:

T% Nitrogen, .
6% Phesphoric Acid,
16% Potash

pvplus
27 cat. of &8 mixture containing:
9% Nitrogen.
5%, Phosphoric Aecid,
14%¢ Potash 43.0 47

Average increase per mow through
application of NPK mixture ........ 61.5 cat. 64.75%



TABLES OF EXPERIMENTS
WITH COMPLETE FERTILIZERS
CONDUCTED BY NAVEQ

Table No. 1—Rice in Chekiang.

Apolication f}gi-r%f[soi: Percentage
No.  Flace ber z\fto_w through NPK Mixture increased
n caties in eatties
Year 1934
1 Chang An, 20 cat, of a mixture containing:
Wencoow 105, Nitrogen, .
5% Phosphoric Acid,
109 Potash 138.0 42
2 Jen Sia Chiao, 20 cat. of a mixture containing:
Wenchow 10% Nitrogen,
5% Phosphoric Acid,
10% Potash 120.0 36
3 Erka, 20 cat. of a mixture containing:-
Wenchow 10% Nitroren,
6% Phosphoric Acid,
10<, Potash 140.0 44
4 Chang Kia Ka, 20 cat, of amixturecontaining:
Wenchow 10% Nitrogen,
5% Phosphorie Aecid,
10% Poiash 166.0 46
5 Chang Ka Tang, 20 cat. of a mixture containing:
Wenchow 10%% Nitrogen,
5% Phosphorie Acid,
10% Potash 174.9 67
6 Tong Chiang, 20 cat. of a mixiure containing:
Wenchow 10% Nitrogen,
5% Phasphoric Acid,
105 Potash 135.0 45
T Si Shan, 20 cat. of amixture containing:
Tsu Mong 104% Nitrogen,
5% Phosphoric Acid,
105z Potash 5.0 16
Year 1887,
& Sa Chimo To, 60 eat. of a mixture containing:
I Wu 8% MNitrogen,
7% Phosphoric Acid,
8% Potash 135.5 38

Avex:agq incregse per mow thirough
application of NPK mixture ......,. 135.3 cat. 4255

*Compared with Sulphate of Ammonia alone.
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How 1o use Artificial Fertilizers

Regarding the way in which the three elements should be
offered for consumption in Chinese Agriculture, we have come
to the conclusion that the Chinese farmers have up to now not
vet learned to make up their own mixtures for the different
crops. We are of the opinion, therefore, that they should bs
supplied with mixtures containing the three elements in the
proportions most suitable to the varicus erops.

It is generally accepted that it is less important whether
the crops receive one or two per cent of one of the necessary
elemenis over or helow thelr aectual regquirements,—the surplus
beihg often retained in the soil for the benefit of the next
season—than that the plants should not receive them at all.
Complete mixtures proved to be extremely popular in Europe
and USB.A. where agricultural production has been on a
scientific basis for some time. In China too, a definite turn
towards the use of complete mixtures could be observed during
recent years.

We are also giving on pages No. 28 to 31 a limfted number
of experiments in China, in which comvpleie fertilizers have
been used as compared with local methods of manuring.
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‘Table No, 14—Various,

Year 1833

Wu Ka Za Chizo,
Chien Chiao
Hanghsien

Year 1835

Shan Ho Shien,
Wenchow

Year 1935

Peh Sin Kin
Bhanghai

Year 18985

Hsuchow

Increase
per Mow
through Potash
in catties

Application
per Mow
in catbies

in Chekiany.
SCROFULARIA

Local Manure
plus 60 cat.

Chloride of Potash 80¢¢ 600.0

i Chekiang.
MATTING GRASS

Sulphate of Ammonia,
Phosphate 40%%
plus 30 ecat.

Chloride of Potash 80§, 3600

in Kiangsu.
PYRETHRUM

Sulphate of Ammonia,
Superphosphate
plus 20 eat.

Sulphate of Potash 90% 2127

in Honan.
TOBACCO

Sulphate of Ammonia,
Superphosphate
plus 15 cat.

Sulphate of Potash 9045, 593

Percentage
inereased

25%

37%

33%



Tahle No. 13—Peanuis in Shantung.

T Increase
Applieation
per Mow Percentage
No.  Pilace iper l\gf[?w through Potash increased
n catlles in cafties
Year 1932,
1 Hopang Gia San 1000 cat, Compost
Tsimo plus 20 caf.
. Chloride of Potash 807%  54.0 10
2 Ta Ze Guang 1000 c¢ai. Compost
Tsimo plus 27 cat.
Chloride of Potash 80%% 1835.0 42
3 Gua Chien 800 cat. Compost,
Kaomi Beancake
plus 20 eat.
Chloride of Potash 805 141.8 14
4 Chia Zuang 800 cat Compost
Kaomi plus 20 eat.
Chloride of Potash 80%, 405 7.5
Average increase per mow through
application of Potash ........... 106.3 eat. 1B A%




Table No. 12-—Vegetables in Shaniung.

Year 1932,

1 Tangchiakouze,
Taingtao

2 Tangchiakouze,
Tsingtao

3 Tangehiakouze,
Tsingtao

jeati Increase
A!:a[;lu]:&?g];n per Mow Percentage
r 5 through Potash iocreased
in eatties v A
in catties
CUCUMEER

5000 cat. Cowpost,

80 cai. Beancake

plus 28 cat.

Sulphate of Potash 909

CHINESE LEEK

5000 ecat. Compost
plus 25 cat.
Sulphate of Potash 909

MAIZE

1000 eat. Compost,

50 cat Beancake

plus 40 cat.

Chloride of Potash 30%

3564.0 4047
877.6 33%
401.7 92.56%



Table No. 11—Vegetables in Kwangiung.

C lienkl Increase
Application
. per Mow Percentage
No. Place per Mow through Potash increased
in catties in catties
Year 1923.
GARLIC
1 Dor King, Sulphate of Ammonia
Chaoyang plus 30 cat.
Potash Manure 489 KCl 580.5 19,75
GINGER
2 Chaoyang Sulphate of Ammonig
plus 30 cat,
Potash Manure 485 KCl 2770 17%
Year 1934
YAMS
8 To Yuen, Sulphate of Ammonia
Hongmoon plus 20 cat.
Sunwui Chloride of Potash 80¢; 545 31.2%
Yeer 1933,
TURNIP
4 Huon Tsing, Sulphate of Ammonia
Kityang plus 35 ecat.
Potash Manure 484 KCI 1,529.5 28.6%
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Table No. 10—Kaoliang in Shantung.

Year 1932,

Tsimo

Year 1838.

Huang Sen Guan
Eaungkow

Ying Gia Zuang
Hwanghsien

Bo Ma
Hwanghsien

Chizng Ling
Kaomi

Chiang Ling
Kaomi

s ge Inerease
Alﬁg,hﬁg;gn per. Mow  Percentage
in cathies thrg;gzlatg::ash inereased

1000 cat, Compost,

50 cat. Beancake

plus 20 cat. .

Sulphate of Potash 909 2497 127.6

1500 cat, Compost

plus 37 eat.

Chloride of Potash 80% 2025 49

1500 eat. Compost

plus 33 catl.

Chloride of FPotash 80¢% 1012 24

1600 eat. Compost

plus 27 cat.

Chloride of Potash 80% 189.0 30

00 cat, Compost .

plus 30 cat. :

Chloride of Potash B0¢; 81.0 2.5

800 cat. Composi

plus 33 eatl, i

Chloride of Potash 30%: 450 18
Average increase per mow through :
application of Potash .......... 144.7 cat. 4555




10

11

12

i3

14

Table No. 9—Millet and Glutinens Millet in Shantung.

Percentapa

through Potash jnereased

] Increase
Application
Place per Mow per Mow
in eatties in eatties
Year 1983,
Tsimo 1000 cat. Compost
plus 20 cai.
Chloride of Potash 80% 685
PFangtze 1200 cai. Compost,
50 cat. Beancake
plas 20 cab.
Chloride of Potash 805: 810
Fangtze 1200 eat. Compost
plus 20 eat,
Chloride of Potash 809c 1148
Tsimo 1900 cat. Compost,
50 cat. Beancake
plus 20 cath
Sulphate of Potash 909, 98.8
Chengyang, 1004 eat. Compost
Tsimo plus 20 eat.
Sulphate of Potash 90%%:  40.5
Chia Znang, 800 cat. Compost
Kaomi plus 27 cat.
Sulphate of Potash 90¢ 1215
Chia Zuang, 800 cat. Compost
Kaomi plus 20 eat.
Chloride of Potash B0% 945
Chang Ling 800 cak, Compost
Kaomi plus 27 eat,
Sulphate of Potash $09: 115.2
Chanpg Ling 800 caf. Compost
Kaomi plus 20 cat.
Chloride of Potash 805 . 2125
Chuchiae 1300 cat. Compost .
plus 85 cat.
Sulphate of Poiash S0 67.0
Shaho 1300 cat. Compost
plus 27 cat.
} Chloride of Potash 80% 523
Chiang Ling 800 caf, Compost
Eaoni plus 33 cat,
Chloride of Potash 80% 641
Wu Gia Znang 800 cat. Compost
Kaormi plus 27 caf.
Chloride of Potash 80% 5.5
Mau Ze Tuen B00 ecat. Compost
Eaomi plus 27 cat,
Chloride of Potash 80% 405
Average increase per mow through
application of Potash 87.4 cat.

35.5

39.5

47.0

52.0

73.6

25.0

13.0

25.0

40.5

12.0

35.6%




Table No.

8—Potatoes in Shantung

$ ot Increase
No.  Place g sty e Domeentage
J A ough Potagh increase
in catiies in catties
Fear 1852,
1 Litsun 2000 cat. Compost
Tsingtao plus 15.6 cat.

Sulphate of Poiash 907% 96 12,5
plus 31.2 caf.,
Sulphate of Poiash 909 328 42.0
plus 468 cat,
Sulphate of Potash 90¢n 428 35.0
plus 2.4 eat,
Sulphate of Potash 904 626 805
plas T8.0 cat.
Bulphate of Patash 5047 1,470 188.5

2 Tanpgehiakouze 2000 caf. Compost,

Tsingtao Beancake
plus 29.4 gat,
Sulphate of Potash 90% 1,073.1 36.0
Average increase per mow through
application of Potash ........... 670.2 eat, 6%.1%
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Inerease

Application 2
No. DPlace per Mow per Mow Percentage
in cattios thr?#ggtfi'g;ash inereased
Year 1933,
12 Tangchiakouze 1000 cat. Compost
Tsingtao plus 40 cat.
Chloride of Poiash 80% 505 44.0
132 Fu Shen Sno 1000 ¢at. Compost
Tsingtao plus 40 cat.
Sulphate of Potash 90% 533.3 44.5
14 Yen Li Chuang 1000 cat. Compost
Kiaochow plus 33 cat.
Chloride of Potash BO% 351 30.5
13 Ying Tsun 1000 eat. Compost
Kincchow plus 33 cat.
Chloride of Potash 8065 420 38.5
16 Pang Gia Chuang 1000 cat. Compost
Kiaochow plus 33 cai.
Chlovide of Potash B0¢h 7425 67.0
Average inerease per wow through
application of Potash _.....__... _4538.4 cat. 39.5%
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Table No. 7—Sweet-Potatoes in Shantung

PR Increase
Application
Place per Mow thrpnghs Botash erenes
in catties in catties
Year 1932,

Tangehiakouze i500 eat. Compost
Tsinglao plus 40 cat.

Sulphate of Potash 80% 331 45.5
Lingiaying 1600 cat. Compnst
Tsimo plus 40 cat,

Sulphate of Potash 90¢% 328.3 21.5
Chin Gia 1500 cat. Compost
Pingtu plug 40 eat.

Chloride of Potash 805 262 315
Tangchiakouze 1500 cat, Compost
Tsingtao plus 30 eak.

Sulphate of Potash 909 289 23.0
Chiacgiakou 1500 cat. Compost
Tsimo plus 35 cat.

Sulphate of Potash 90% 277 21.0
Hsiehchiaying 1500 cat. Compost
Tsime plus 35 cat.

Sulphate of Potash 90% 681.7 42.0
Shinkouchuang 1500 cat. Compost
Tsimo plus 40 eat.

Sulphate of Potash 304 602.5 B2.0
Shinkouchuang 1500 cat. Compost
Tsimo plus 45 eat.

Sulphate of Potash 90%  329.5 37.5
Dungyao 1500 caf. Cumpust
Tsingtao plus 40 cat.

Sulphate of Potash 90% 756 30.5
Wangerhchuang 1600 cat, Compost
Erhshilipu plus 47 cat.

Sulphate of Potash 909% 462 33.0

Tungchiachuang 2000 cat. Compost
Erhshilipa plus 47 cak.
Sulphate of Potash 90 281.8 70.9



Application t
per Mow
No,  Place ﬁercahgt{;;vs through Potash
in caities
Year 1332,
1 Kek Koi, Local Manure,
Kityang Sulphate of Ammonia
plus 30 eat.
Chloride of Potash 80¢: 530
2 Siang MMang Le, Loezl Manure
Chaoyang plus 30 eat.
Chloride of Potash 805 238
Year 1833,
3 Liao Tson, Loeal Manure
Chaoyang plus 30 cat.
Chloride of Potash 80% 410
4 Kim Po, Local Manure
Chaoyang plus 30 cat.
Chloride of Potash 809% 62235
5 DMang Hang, Sulphate of Ammonia
Chaoyang plus 30 cat.
Chleride of Potash 80% 3785
G Ao Koi, Sulphate of Ammonia
Chaoyang plus 30 eaf,
Chleride of Potash 80% 306
7 Swan Men, Sulphate of Ammonia
Chaoyang plus 30 cat.
Potash Manure 485 KCl 443
8 Swan Men, Sulphate of Ammonia
Chaoyang plus 3¢ cat.
Potash Manure 48¢, KCl 484
9 Swan Men, Snlphate of Ammonia
Chaoyang plus 30 cat. N
Potash Manure 48% KGi 3575
10 Ngao Tao, Sulphate of Ammeonia
Chae An plus 80 cat.
Potash Manure 48% XCl 4055
Average increase per mow through
application of Polash .............. _ 4132 cat,

Table No.

6—Sweet-Potatoes in Kwanglung

Increase

Percentage
nereased

30.6

6.8

31.3

31.0

43.9

9.2

8.8

7.8

12,3

_19.8%
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Table No. 5—Wheat in Shantung

10

11

12

13

16

Place

Application
per Mow
in catties

Year 71882-1833 in Shanlung.

Zei Kuo Piogin

Hsia Zuang
Kaomi

Kaomi

Kaomi

Hwang Chi Pu

Yueng Gia
Tsimo

Liun Gia Ying
‘Fsimo

Liu Ting
Tsimo

Dung Gia
Erhshilipu
Lin Gia

Erhshilipn

Wang Gia
Faogise

Chengyang
Tsimo

Chengyang
Tsimo

2000 cakt. Compost
plus 20 cat.
Chloride of Potash

2000 cat. Compost
plus 83 cat.
Chloride of Potash
2000 cat, Compost
plus 33 caf,
Chloride of Potash
2000 eat. Compost
plus 20 cai.
Chloride of Potash
2000 cat. Compost
plus 26 cat.

Sulphate of Potash

1700 cat. Compost
plus 33 cat.
Sulphate of Potash

1700 eat. Compost
plus 33 cat,
Sulphate of Potash

1700 cak. Compost,
50 cat. Beancake
plus 27 cak.
Chloride of Potash

1500 cat. Compost
plus 27 cat.
Chloride of Potash

1500 cat. Compost
plus 27 eat.
Ghloride of Potash
1500 cat. Compost
plus 27 cat,
Sulphate of Potash
1700 eat. Compost
plus 27 cat.
Chloride of Potash
1700 eat. Compost

plus 20 cat.
Chloride of Potash

B0

80%¢

809

80¢%

905

902

2055

80%

20%

80%%

80%

Average inerease per mow through
application of Potash .........

Inerease
thrpogh Botush merences”

in catiies
26.2 21
304 20
0.8 81
27.0 RE]
93.7 68
67.5 59
101.3 29
60.0 30
94.5 a4
101.3 42,5
8E.5 65.5
108 59
54 31
T70.8 eat. _44.2%




Table No, 4+—Wheat in Chekiang and Kiangsu

Anpplication Inerease

tage
No. Place per Mow per Mow Percentag
£ s throuwgh Potash  increased
in catties in catties
Year 1834 in Chekinng.
1 Yeh Zah Sulphate of Ammonia,
Superphosphate
plus 20 ecat.
Chloride of Potash 80%% 27.5 23.0
2 Yeh Zah Sulphate of Ammonia,
Superphosphate
plus 20 cat.
Chloride of Potash 809 33.75 23.0
Year 1935 in Hiangsu.
3 Chuan Chiao Sulphate of Ammonia,
Shanghai Superphosphate plus
a /10 cat.Chloride of Potash 80% 50.0 15.0
b /20 cat.Chloride of Potash 805 75.0 22.5
Year 1935 in Chekieng.
4 Dong Sha Sulphate of Ammonia,
Wuchow Superphosphate plus
a/10 ¢at.Chloride of Potash 80 31.7 16.0
b/20 cat.Chlovide of Potash 80 38.0 19.0
5 Kiog Fong Chiao Sulphate of Ammonia,
Hanghsien Superphosphate plus
a/10 eat.Chloride of Potash 80% 34.0 13.5
b/20 cat.Chleride of Potash 80% 52.0 21.0
Year 1987 in Kiangsu,
6 Loh Hong, Sulphate of Ammonia,
Pootung Superphosphate plus
Shanghai a/10 cat.Chloride of Potash 8055 66.0 16.0
b/ 20 cat.Chioride of Fotash 80% T0.0 17.0
Year 1987 in Chekinng.
7 King Hua Sulphate of Ammenia,
Superphosphate plus
a/10 cat.Chloride of Potash 80% 70.0 35.0
b /20 cat.Chloride of Potash 809 84.4 42.0
8 Ma Tsin Sulphate of Ammonia,
1 Wau Superphosphate plus
a/10 cat.Chloride of Potash 8055 33.8 21.0
b/20 cat.Chloride of Potash 80¢% 37.6 24.0
Average inerease per mow through
-application of Potash ........... _50.27cat. _  224%




o Increase
Application
No. Place per Mow thrcf:grhh}’oo‘:ash
. in catties in catties
Year 1931 in Hiangsu.
1 Sin Za Beancalke
Changchow plus 15 catt.
Sulphate of Potash 0% 100
2 Chu Tsoh Yuen Beancake plus
Changehow a/20 cat. Sulphate of Potash 905 136
b/40 cak. Sulphate of Potash 20¢: 235
Year 1833 in Kinngsit.
3 8 Mong Clover as green Manure
Sungkiang plus 20 cat.
Chloride of Potash 80%% 90
Year 1885 in CQheliong.
4 Mo Tse Sulphate of Ammonia,
Yu Yao Superphosphate plus
a/10 cat. Ghioride of Potash 80% 85
b/20 cat. Chloride of Potash 80¢% 110
§ Loh Ka Chiao Sulphaie of Ammonia,
Shiao Shan Superphosphate plos
a/10 cat. Chloride of Potash 80%: 67
b/20 cat. Chloride of Potash 805 74
Yeur 1937 in Chekiang.
& Huangyen Bulphate of Ammonia,
Superphosphate plus
/10 cat. Chloride of Potash 80% T1
b/20 eat. Chloride of Potash 809, 92
7 Wang Yan Mi Sulpbaie of Ammonia,
I Wu Superphosphate plus
15 ecat. Chleride of Potash ROt 65
Yenr 1937 in Kiangsu.
8 Tsin Pu Sulphate of Ammonia,
Superphosphate plus
a/10 cat. Chloride of Potash B0St 60
b/20 cat. Chloride of Potash 804, 72
Average increase per mow through
application of Potash .............. -96.7 eat,

1a

Table No, 3—Water Rice in Kiangsu and Chekiang.

Percentage
increased

20

28
49

18

13
24

13
14

12
16

13

10
12

o 19%



Table No, 2—Water Rice in Kwangtung and Fukien

=t Increase
Applieation
per Mow Percentage
No. Piace et Mow through Potash increased
catlies in cetties
Year 1938 in Kwanglung.
1 Lung Shan SBulphate of Ammonia
Jao Ping plus 20 cat,
Potash Manure 43% KCi 59.0 10
2 Lin Mai-Hieng. Suvlphate of Ammonia
Chao An plus 20 eat.
Potash Manure 48% KOl 114.37 27
3 Lin Mai-Hieng, Sulphate of Ammonis
Chao An plus 20 ecat.
Potash Manure 485, ¥Cl 41,25 7
Year 1234 in Kewongtung.
4 Sha Ping, Sulphate of Ammonia
Hokshan pius 15 cat,
Chloride of Potash 80% 95.0 28
5 Mok Ho, Sviphate of Ammeonia
Hokshan plus 15 cat,
Chioride of Poiash 8055 70.0 17
6 Sun Chuen- Bulphate of Ammonia
Lung, plus 15 cat.
Mok Ho, Chloride of Petash 805% 20,0 27
Hokshan
Year 1926 in Fukien.
7 Cheung Chow  Sulphate of Ammonia
Lunghai plus 16 eat.
Potash Manure 48% KCI 0.0 17
2 Kang Mui Sulphate of Ammonia
Hai Ching plus 20 ecat.
Potash Manure 489 KCI T4.0 20
9 Kang DMui Sulphate of Ammonia
Haj Ching plug 20 ecat,
Potash Wanure 48¢: KOl 55.0 17
1¢ Kang Mui Sulphate of Ammonia
Hai Ching plus 20 cat,
Potash Manure 489 ECI 47.0 15
Averape increase per mow through
application of Potash ............. 60.5 cat,  185%

These results were obtzined without Phosphatez and further inerease
should be obtainable by including Superphosphate which can be easily
supplied by the Fertilizer Factory at Saichuen, Canton.
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No.

10

1

[

12

12

Application

Place per Mow
in catties
Year 1937 in Fukien.
Tien Mui, Sulphate of Ammonia
Tonan and Beancake
plus 50 cat.
Potash Manure 48% KCI
Lo Kow, Sulphate of Ammonia
Chang Chow plus 40 cat.
Potash Manuore 4855 KCI
Sen Tswe Heing, Sulphate of Ammonia
Chang Chow plus 50 cat.
Potash Manure 48¢; ECI
Sen Tsu Heing,Sulphate of Ammonia
Changr Ghow plus 50 cat,
Potash Manure 48% KCI

Year 1837 in Kivanglung.

Peanutcake and
12-8-4, NPE Mixture plus:

i1st Cane
Flantation

of Tungkoon a)}11.88 c. Chloride of Potash 804

Sugar Mill b)23.76 ,, " "

€135.64 ,, " "

Average increase per mow through

application of Potash:
Sugar

Cane

Tnerease

per Mow Percentage
through Potash increased
in catties Sugar Cane
Sugar Cane
158.2 343
328 14.2
560 9.2
1,750 20.2
85.6 12,5
" 87.7 12.8
" 49.6 7.3
57.1cat  18.0%

1,736 cat.  24.79¢




TABLES
OF EXPERIMENTS CONDUCTED BY
NAVEQ

Tabie No. i—Sugar Cane

Increase
Application per Mow  Perceniage
No, Place per Mow through Potash increased
in catties in eatties Sugar Cane
Sugar Cane
Year 1934 itn Kwanglhung.
1 Chize Shu Po, Sulphate of Ammonia
Chaoan plus 50 cat.
Potash Manure 48% KC) 4,358 51.2
2 Chiao Shu Pga, Sulphate of Ammonia
Chaoan plus 40 ecat.
Chioride of Potash 80% 1,480 19.7
Year 1955 in Kwanglung.
2 Ungkung, Sulphate of Ammonia
Jaoping plus 60 cat.
Potash Manure 486 KOG 62.5 12.5
4 Kek Kboi, Sulphate of Ammonia plus
Kityang a) 20 cat. Chloride of Potash 80% 35.5 T4
65130 " 1 w1205 21.4
e)40 » M . BI5 18.2
5 Kui Soo, Sulphate of Ammonia
Puning plus 50 ca,
Potash Manure 48¢c KCI 1216 36.8
6 Hunkgao, Sulphate of Ammonia and
Tenhai Superphosphate
plus 50 cat.
Potash Manure 489 KCI 180.5 34.7
Year 1926 in EKwangtunyg.
7 Kek Koi, 12-8-4 NPK Mixfure plus
Kityang a} 8.2 c. Chloride of Potash 80¢% 11).0 17.1
Byles ,, " » - 660 126
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grown. In supplementing the work dome by agricultural in-
stilutions and experiment stations, the Naveo has earried ont
numerous experiments and demonstrations.

It would, of course, lead too far to give here a detailed
report on the work done by our Company in China in this
direction, but we are giving on the following bages 2 compila-
tion of our experiments’ vesulis. 'These tables give the in-
creases in yield through an additional applicaton of Potash
and are ample proof that agrieuliural production in China can
be considerably increased and improved upon by including
Potash in the present methods of fertilization.
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of the soil and forthwith the food question is to be solved.
Such a combination of natural manure and commercial fer-
tilizers has been found to be exfremely valuable, as the former
gives humus and baecterial life to the soil while the fertilizer
offers the necessary plant food, supplying at the same time
the plant nutrients in an easily availahle form, which is, of
eourse, & very important factor.

It has to be mentioned in this connection that most soils
have a high absorbing power for the nuiritive elements and
especially for Potash. This leads often to errors in eases
where only a small quantity of Potash has been given. Insuffi-
cient amounts will be absorbed by the soil in such a way that
visible results of Potash fertilization can only be noticed after
full saturation of the soils’ capacity for ahsorbing Potash; only
from thaf moment on will it be available for the roots.

Fertilizing Improved Seeds

Another fact which will necessitate the scientific utilization
of chemical fertilizers consists in the raising of improved seeds,
Big progress has been realized in the cultivation of varieties
more productive and of better quality. Such improved plants,
of ecurse, will give their fullest yield and show all the capacities
for which they have been selected, only if they are grown under
proper conditions with the necessary nourishing elements that
they demand. With the perfecting of plants which become
more responsive {o higher fertility, the use of chemical fer-
tilizers plays a more important role than in the case of cultiva-
tion of the native strains. The neglect in the proper applica-
tion of chemical fertilizers will lead to failure, and all the long
and expensive efforts spent on plant breeding will be wasted.
Therefore, the suceessful introduction of improved seeds must
go hand in hand with the adoption of chemical fertilizers.

Field Experiments

In order to decide the proportiens in which the three
elements are to be used, intensive research work has been car-
ried out in Western countries and has been used to good
advantage in China. Further investigations were necessary to
ascertain the special requirement of Chinese soils and erops

9



under average conditions, indicating at the same time in which
way the crops have to be fertilized, if satisfactory result shall
be expected. But it must be mentioned and this is, of course,
highly imporiant that swch quantifies of plant food must be
in the soil in an easily soluble form in order to enable the
plants to make use of them during the entiré growing period.
This is a very important factor which indieates that, besides
natural manures, commercial fertilizers must be used in modern
agriculture as they provide readily available plant food.

Necessity of Using Ariificial Fertilizers

China is an ideal farming couniry. Nowhere in the world
ean farmers be found, who are so diligent, so hardworking and
so naturally predisposed for agriculture. Soil and elimatic
conditions in most of the provinces are nearly unrivalled. On
such valuable basis, Chinese agriculture has bheen developed
already centuries ago to a very high standard. But the Chinese
farmers have found out that their soils are becoming exhausted
after continuous cropping. In order to prevent this and, on
the other hand, in order to feed the steadily increasing pepula-
tion, methods have heen worked out to compensate the soil as
much as possible for that part of its nuirient eapital removed
by the crops.

Without knowing the scientific principles, the farmers
found that by fertilizing with night-soil, compost, beancake and
ashes the fields could, to a certain extent, be brought back to
their normal producing capacity. Bui according to modern
experience this could only be of temporary help specially as
more and more food-stuff is needed for the population, which
is continually on the increase. The old methods could not keep
up the fertility of the soil and new methods had to be found
or had to be adopted from other countries where the same
development took place earlier than in China on account of the
industrialization which started in Western countries in the
second half of the last eentury.

Comprehensive research work has been done already by
the Chinese Government and by foreign interested Companies,
which led to the conclusion, that besides the Chinese natural
manures, commereial fertilizers have to be used if the fertility

8



for a long time (as practically all soils in China havel!) and
with the lighter types of soils containing naturally small
amounts of minerals. As Potash deficiency eauses very marked
physiological disturbances in the plant, fypical signs of Potagh
starvation can he observed on plants cultivated on such soils.
Such external symptoms are: leaves of plants which are lack-
ing in Poilash are covered with brown spots and the margins
are becoming brown and erinkled, the formation of chiorophyll,
the most important factor in the assimilation of carbon dioxyde
by the leaves, does not take place in a proper way, the develop-
ment of the root system is absoclutely insufficient, the germinat-
ing power of the seeds is decreasing, the appearance of the
plants is greatly changed, specially in later periods of growth,
the anafomieal structure is weakened and, in consequence of
these symtoms, the yield will be more or less affected, gecording
to the seriousness of the deficiency. The symploms described
here will appear only in exireme casss and after all resources
of Potash contained in the soil have been exhausted by the pre-
ceeding crops. ¥t is, therefore, necessary to remember that
even early stages of potash deficiency will cause depressions in
the yield and that sometimes a considerable quantity of potash
will be necessary to restore the fertility of the soil, once potash
deficiency symptoms have become apparent.

Amounts of Plant Food Removed

As mentioned already, all plants are in need of the three
principal elements, buf the requirements of each of them are
varying in accordance with their special needs. Thus, plants
producing large amounts of vegetable matter would require
comparatively high amounts of Nitrogen, while others, pro-
ducing mainly sugar and starch, would be more in need of
Potash. Such crops as sugar cane, root crops and fruit trees
have o be dressed specially with Potash hut without omitiing
either Nitrogen or Phosphorus as no element ean be replaced
by either or even by hoth of the ofhers. Also this theory has
been formulated by Jusbus von Lieblx and has been substantiat-
ed by research carried out throughout the world.

The eoloured chart (fig. no. 10) gives an idea of the
amounts of plant food removed by the plamts from the soil

7



age of starch and sugar are responding greatly to Potash. As
has been proved by extensive experiments, potash has a specific
effect on the root development of the plants, which are thus
in a decidedly betier position to overcome periods of droughs.
Potash improves the stfucture of the plants generally, resulting
in two advantages as compared with erops. not Feriilized with
Potash: the planis and froit trees become more resistant against
lodging and breaking respectively; besides, 2 stronger stricture
brings about betiter keeping quality, hetter resistance to dis-
eases and attacks by insects and parasites,

Therefore, besides increasing the yield, Potash must be
regarded as that element which gives quality to agricultural
products, which is of such big importance to-day.

Some other elements, as for instance, Caleium, Magnesium,
Iron and Sulphur are also ftaking part in the building up of
plants, but they are of less significance as far as their replace-
ment through the farmer is concerned as they are usually
available in the soil in sufficien} quantities.

As shown above, all the elements have their own eflect on
plant vegetation and, therefore, it will be easily understood,
that all of them must be available together, if a regular growth
shall be secured. Deficiency of one of them will lead to unsa-
tisfactory results.

Plant Food Deficiency Sympioms

More or less marked symptoms are indieating the lack of
the different elements.

Nitrogen starvation, for instance, is indicated by the
vellow colour of the leaves and poor growth of the plants in
general.

If Phosphoric acid is lacking, the flowering and the forma-
tion of seeds and fruit is affected. Defciency in Phosphoric
acid causes delay in the maturing of the erop and impedes a
normal development of the root system.

But most of the plants are removing from the soil larger
amounts of Pofash than of the other nuirients. The danger of
an impoverishment of the soil in potash is, therefore, especially
great on those soils which have been under intensive cultivation

6



THE IMPORTANCE OF POTASH IN AGRICULTURE

There is no human being, no animal, no plant in this world
which, when chemically anaiysed, does not contain Potash in
bigger or smaller quantities, besides other elements. What
does this mean to us? It indieates that Potash must be a very
essential building stone of natural life. Without Poiash, no
life. This leads further to the conclusion that Potash has to
be always available, if growth of living matbter shall be ensured.

Funection of Elements

There are two other main elements, Nitrogen and Phosphorie
Acid, which are absolutely essential besides Potash, and it is
of interest to study from the scientific side the funections of
each of these elements which play such a fundamental part in
the nutrition of plants.

Nitrogen

is building up the vegetable matter and produces proteins
and amids. No plani will be able to bear fruit if there is not
enough Nitrogen available in order fo allow a satisfactory
growth of the plant itself. In other words, WNilrogen makes
the plants grow and gives them a luxuriant foliage with dark
greeh colour.

Phosphoric Acid

has its functions specially in the formation of seeds and
fruit. Bul alse the proteins are containing Phosphorus, which
leads to the conclusion that it is also essential in the building-
up of these in the planis.

Poitash

is indispensable in forming the carbohydrates, which can
be easily proved by the fact that all plants with a high percent-

5



transportation charges per unit of K,0 being too high, thus
rendering its use uneeconomical.

Distribution of Potash

From the table given helow it can be seen to what
extent Potash is being used in the principal apricultural
countries:

Potash consumption of the main agricaltural
countries in K, ¢ tons, year 1936.

Germany (1935/86) ................ 949,000 tons
L a33, 000 ,,
France .. ......iviiiiiiin e, 220,000 ,,
JADAN &t e e 100,000 ,,
Holland ...... ... ... ... ... ...... 22,000 ,,
Great Britain and freland ............ 70,000 ,,
Belgium ........ccoiieeininn... 56,000 ,,
Denmark ........0ciiiiiiiieni.. 32,000 ,,

In order to meet the demand which is mostly seasonal,
large storage bins have been built at the main distributing
centers, ie. the Potash factories and at the main points of
export: Hamburg, Bremen and Antwerp, They are fitted with
the most modern equipment such as ean be seen from the
photograph (Tlustration fig. 1). On removal from the store
houses the salts are either loaded into the railway waggons or
they are bagged and weighed and sown up by speecial machines
for shipment overseas.

Large quantities of Potash salis are being shipped to all
paris of the world. The Potash wharves mentioned above have
a storing capacity of over 300,000 tons of salts and are capable
of handling 12,000 tons per day.



Description of Potash Salis

Sulphate of Potask 90%

contains 48% pure Potash (K.0) and is mostly being
manufactured from Chloride of Potash and Kieserit (Sulphate
of Magnesia); as it is practically free from chlorines, it is
admirably sulted to the manuring of ¢rops producing sugar and
starch as well as of fobacco, vegetables and fruit.

Ckloride of Potosh 95%

is highly eoncentrated and contains 619% K.0Q. Beczuse
of iis high concentration it is being used for hich pgrade
mixtures and industrial purposes buf comes under Government
Regulations if imported singly into China.

Chloride of Potash 80%

with 50% K.0, is the salt mosi commonly used because
of its comparatively high concentration and its economical use.
Its colour varies from white to grey and red, with the texture
varying from fine powder to large erystals. As fertilizer
dealers and farmers in Chinag came first into contact with
Bulphate of Ammonia, they are inclined to judege other fer-
tilizers from the appearance of Sulphate of Ammonia, this heing
the only fertilizer with which they are thoroughly familiar.
Since farmers are extremely conservative, il will take some time
before they will understand that commereial fertilizers are sold
on basis of their chemieal analysis and that this is the only
point that matters, whereas colour and size of crystals are
irrevelant,

Potash Manure 48% KCI.

with 30% K:0, is being used extensively in U.S.A. for
cotton and has proved very popular in Fukien, in spite of its
low percentage. Also in this case the eolour varies from white
to red, the white grade being preferred.

Koinit

is a crude salt, i.e. it has not undergone any manufacturing
process, and contains 14-17% K.0. Because of this low per-
centage it is unsuited for use in far-away countries, the
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After & period of tropieal climate which has evidently
favoured the evaporation of huge quantities of water, there must
have been a period of sirong continental winds which have
deposited a layer of fine clay dust thus protecting the highly
soluble salts from being washed away. Owing to later geological
formations and upheavals, the Poltash deposits were buried at
a depth of 1,000-10,000 feet from the surface of which only
the ones within 1-2,000 feet are being mined. Some of ithe
deposits were tilted and form “saddles” as is shown in the
illustration accompanying this issue.

Potash Mining

As Potash, unlike rock-salt is deposited in comparatively
thin Jayers, sometimes less than 6 feet thick, the mining
requires an €laborate net-work of galleries, making operations
costly and complicated. The tunnels are driven by blasting,
by means of electric drills and explosives which are also fired
electrically. The salt loosened by the charges are loaded into
conveyors and thence info small railway-trucks, which are
taken fo the shafts, and from there to the facfories by hoisting
machines. In order to ensure the safety of the workers, the
old workings are refilied to prevent eaving in; for this, rock-
salts or vesidues from the factories are heing used. -

Potash Manufacturing

The factories are needed for converting into concemtrated
salis, the erude salis which usnally eontain from 9-17% K.Q
and which are, therefore, uneconomical for shipment to far-
away couniries. For the manufacturing of Chloride of Potash
ingredients not suilable for feriilizers have fo be eliminated
by long and costly processes of dissolution and separation. The
dissclving process Is taking place in large vats and from here,
the hot Potash solution is dispatched, viaz setfling tanks, into
the cooling system with vacuum cooler, spraying tower or
crystallization vat. From here, the Potash salts are fransport-
ed to the rotary driers and thence to the store housss. Other
salls require different processes of manufacturing which cannot
he digeribed here dug to lack of space.
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Introduction

In the middis of last century, Justus von Liebig, one of
Germany’s foremost agricultural chemists, had stressed the im-
portance of the combined use of the three main plant nutrients,
namely Nitrogen (N), Phosphoric Acid {P.0;) and Potash
(K-0) for the maintenance of soil-fertility; besides, Calcium
(Ca Q) is often needed.

It was fortunate that soon afterwards mines which had
been sunk near Stassfurt in Germany otiginally for the mining
of rock salt were found to contain rich deposiis of Potash
salts, a discovery which was responsible for the development
of one of the most important industries in Germany; moreover,
the increasing application of Potash fertilizers brought ahout
a considerable increase in agricultural production, mot only in
Germany but in the whole world. The ensuing demand for
Potash salts led {o the discovery of further Potash deposits in
other parts of Central Germany and in Alsace.

Origin of Potash Deposits

As to the origin of these deposits, the theory is generally
accepted that the present formations are the result of the
evaporation of sea-water which must have flooded Central
Europe at regular intervals, at a prehistoric stage, forming
large lakes. These lakes evaporated due to the intense heat
and the various salts crystallized out, according to their solu-
bility, in the following order:

Caleium Sulphate,

Rack Salt,

Sulphate of Potash and

Chloride of Poltash, also called Muriate of Potash.
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