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Berseem as a new Fodder crop for India.
" [Received for publicwtir;n on the 19th July, 1916

I. Introduction.

S far-as it is kmown Berseem (Trifolium alexandrinum) was firs
introduced and grown in India by Mr. Fletcher, then Deputy
Director of Agrioulture, Bombay, at the Government farm, Mirpur
Khas, Sind, in 1904. Two varieties were tried—Fahli and Miscawi.
The results were not very promising during the next three seasons
though one plot yielded seed at the rate of 182 Ib. per acre.

The writer on taking charge of the Mirpur Khas farm in 1907 was
struck with the similarity of the surrounding country to the low salt

"country in the extreme north of Egypt. Seed was obtained from the
north of Egypt with difficulty and nothing else was thereafter used. I
is worth noting that the ‘ fellah ’ in Garbia and Behera looks on any seed
from Upper Egypt with the greatest suspicion. The Fahli or Saidi seed
is considered by him as an adulterant, pure and simple. He will buy
nothing if he can help it but ¢ belladi ’ or local seed produced in the
North. It is most difficult to buy berseem seed as a rule. It must
be bought in small parcels in the village ‘ souks’ or markets and it is
nearly always dirty. Samples generally contain a proportion of chicory
seed and ‘ senji’ seed (Melilotus parviflora) besides sand and dirt and
frequently dodder. The price fluctuates in an extraordinary degree.
Tt may be anything up to £2-£3 per ardeb, say four maunds.

This question of the origin of berseem seed is undoubtedly 1mportant
and especially large, plump, highly coloured seed which has probably
come from Upper Egypt should be avoided. The names often given as
Miscawi, Fahl, Khadrawi, Baali'are of little importance.. Miscawi or
Belladi from the north coast is the only kind of seed which should be
obtained for India.

The réle that berseem plays in the agricultural economy of Egypt
is very great, in lower Egypt alone out of a cultivated area of 3 million
acres nearly 1 million acres berseem are sown each year. Without this
crop it would not be possible to maintain the constant succession of crops
under the great drain of perennial irrigation in the richest agrlcultural
country of the world.

Berseem is a cold weather rotation crop and it may be said to feed
the whole of the livestock of Egypt from November to June. Among
the “fellaheen ’ the cattle, horses, camels, goats and sheep get a.bsolutely '
no other feeding. Usually the stock is tethered in the erop, and this
method gives the best results' except in cold wet weather which
sometimes occurs in December,and January.

BERSEEM READY FOR THIRD QUT.



/"~ BERSEEM -A8. A NLW FODDER CROP FOR INDIA
Il. Berseem in Egypt.

In Egypt the seed is generally sown in September and October,
though on fallow land if water is available it does very well sown in
August. The young plants will not stand great heat especially if there
is not an abundant supply of irrigation water. On the other hand, late
sown berseem will suffer from cold in December if it has not been well
started in growth. A common rotation in the north of Egypt is cotton
followed by berseem in the first year, after several cuttings the latter
is cut finally for seed in May of the second year, this is followed by maize
or jowar which is again followed by berseem which is ploughed in in
March before cotton. It is often sown among standing ecotton before
the last picking. A heavy watering is given and the seed is broadcasted
n the standing water which should be at least 2" deep, at the rate of 2}
‘kelahs * to the ‘ feddan’ or say 60 lb. to the acre. On new land in
North Egypt much trouble is experienced by water stagnating in hollow
places. This is fatal to the young plants. No trouble was experienced
in Sind in this respect. On the other hand, the young plants must not
be allowed to get too dry.

When berseem is sown among standing cotton, it, when ready for
the first cutting, is cut down with the cotton stalks. This is a cheap

method of sowing, it is economical of labour and irrigation water and

the stalks give shade to the young plants if the weather is too hot. The
disadvantage is that the soil among the cotton is tough and hard on the
top and this would be better broken before sowing.

After maize or millet there is plenty of time to plough the land.
This always gives the best results, as the soil is more absorbent and
the young seed sinks into a damp firm seed bed.

If the land is level half acre plots are flooded and sown at once, but

frequently smaller plots are sown. The seed is always soaked in water
for 12-24 hours before sowing.

In 2-3 months after sowing the crop will be ready for the first cutting,
It should be over 1 foot high with a few white flower heads showing.
The number of waterings required varies immensely according to the
goil. For the first month the young ‘ braird ’ requires careful watching
especially on saltish Jand. Afterwardsit is quite hardy. The* fellaheen ’
consider it good practice to cut and carry the first cutting as the plants
are supposed to tiller better. The cattle are tied along a neighbouring
bund and a small girl is supposed to be able to cut and carry as much
fodder as a pair of cattle will eat. After cutting the berseam receives
a good flooding ; if pussible the irrigation water ie allowed to run off the
plots at one end while it runs in at the other. Thereafter the plot should

give a cutting Once a month till it is dried out by the hot winds in early
summer,
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The succeeding cuttings are taken by tethering cattle in the erop.
They are tied to pegs and moved forward as required. An acre sl.zquld
keep 100 bullocks for a day. The cutting requires careful supervision,
‘the object is to get an uniform cut over the whole plot 8o that the next

lot will sprout as evenly as possible. Sheep often follow the cattle to
finish off.

When the crop is being kept for seed it should net be cut or gr?ze.d
after March. £3 per acre per cut is not an unusual price to obtain in
Egypt. As to fodder, Bolland, the Egyptian Government Botanist,
gives the following yields per acre for 1 cut.

Fahl . . . 27,132 rottles (Upper Egypt basin
~ land, it only gives 2 cuts).

Miscawi . 3 . 19,026 rottles. A

Baali . . . 12,726 rottles.

Khadrawi . . 15,120 rottles.

NoTE.—1 rottle=99 (Ib.).

These yields are probably from lst class land in middle Egypt. In
‘the North 4-5 tons per acre would be a good crop.

About 200 1b. of seed per acre would not be considered a bad yield on

“3 Kantar ”’ cotton land, i.e., land which produces 300 lb. of ginned
cotton per acre.

111. Cultivation Figures in Sind.

Sukker Government Area Vear ; Sown after Jowar
Farm, Sind . \‘ on the
PltB5 . . 1 Acre 1014-15 24th October 1914, '

This was sown rather late, but it is usually too hot to sow berseem
in North 8ind till the beginning of November. As it was after jowar the
land wis not ready before. In all including the preparation of the land

17 waterings were given. The land is stiff salt alluvium.
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g Yields of above ac«re plot. : :
Date - . » Estimated yield | Value Remarks
- — - T ———
1et outting . 251;1!34 . Dectembel: 1 60 maunds of 80 i, ]1%:. Fed to bullscks.
2nd cutting . | 21at February 1915¢ 80 ' » 15 ;i~ T
3rd cutting . | 25th March 1915 ) 100 . . ’ .:2— -Sold. .
: -
4th cutting . | 21st April 1015 80 » » 18 | Fed to bullocks.

The plot was ploughed in for cotton on the 23rd of April, else another
cutting could have been obtained. 40 1b. seed was sown per acre.

Sukkzr GOVERNMENT Faru.

Two plots cut and threshed for seed,

Sown after Sug-
Area, Year dasi Paddy ‘
—_— — ‘
PlotD 1 . . 1 acre 1913-14 14th November 1913.
Date Estimated yield Value Remarks

—_— —_—

! Rs. A, p.
It outting | f15¢h 7, anuary 1914 | 85 maunds 20 8 0
nd catting |, | 19th Maren lo1¢ 160 13 8 o
- T
3rd cutting | | 14 June 1914 140 1b. aged

FIELD SOLD TO LOCAL “GHARRYWALLAS,”
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) Area | Year After paddy
Plot D 2 . . R ‘_1’;0;: - —__”>-‘m1913-1‘:- B 18th November 1913.
Date Estimated yiels | Value |  Remorks
- ) Rs, A. P, -
lst cutting . | 20th January 1914 | 65 maunds 15 4 0] Sold.
2nd cutting . :;th March 1914 83 . 20 0 0] Fed. ) ¢
3rd cutting . l Ist June 1914 220 1b. seed ‘ i

Mmrur Keas GOVERNMENT FARM,

Sown after
Area Year Bajra Remarks
Plot F 1 . { acre 1913-14 15th November | 30 1b. seed sown.
1913.
9 irrigations Date Yields Value per acre
_ Rs. 4. P )
1st outting . . | 29th December 1913 | 4,800 Ib. per acre 1812 ¢
2uod cutting . . | 19th January 1914 6,933,, % 27 1 4
3rd cutting. . . | 27th February 1914 | 3,200,, , 12 8 0

Cut for seed 24th May 1914, estimated yields per acre, 1} maunds.
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Mmprur Kuas GOVERNMENT Faru,

Area Year Sown after Jowar Remarks
—_—
Plot D1 . 28th acre 1914-15 | 18th October 1914 Regown 31st
October 1914,
' Date Yields
Ist cutting » | 27th December 1914 4,000 lb. per plot.
—_— —_—
2nd cutting . - | 6th February 1915 4,800, ,
3rd Out-tling . . 12th March 1915 5,200 LTI 1
I N —
4th cutting . . . | 12th April 1915 3,600 ,, ,
5th cutting <+ .| 30th April 1915 L600 ,, ,, i
i

The plot was then ploughed in for cotton.

The cost of seed in Sind in an average year is Rs. 16 per maund of
801b., this includes all freight charges, etc, )

IV. Cultivation.

.The seed should be steeped for 24 hours before sowing. Tt is best

sown in ploughed land which has been irrigated to a depth of 2"-3,
- The time for sowing is at the change between the hot and beginn
of the cold seasons. 30-35 Ib. seed per acre can be sown.

It can be sown in standing cotton or in wet paddy provided that in
the latter case the water will not remain stagnant too long.

The amount of water required and the number of irrigations will
be & matter for local conditions to settle, In & hot dry country like Sind
when the hot weather lasts till end of November many irrigations are
required especially when the land is alkaline,

ing
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CHOWING X S CONTAINING
ROOT OF BERSEEM 5 MONTIIX FROM SOWING, SHOWING NODULES CONTAI

NITROGEN-FIXING BACTERIA.
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It has heen estimated that a good crop of berseem returns 300 lb.
of available nitrogen to the soil per acre, as by the end of the season the
roots are covered by nodules containing nitrogen-fixing bacteria. This
is of course only when the crop is eaten on the ground and not seeded.
Feeding by tethering cattle requires the most careful attention. The
land should be slightly moist but not soft enough to cause damage to
root crowns by treading of animals. They should be moved forward
frequently so as to clean the land and yet get plenty of food.

: After the first cut there is little fear of * blowing ’ or ‘ hoven ’and then
only at the beginning while the animals are getting used to the new
food. Cases of tympanitis can generally be traced to * senji *.(Melilolus
parviflora) growing as s weed among the berseem. Though this
senji i3 grown as a fodder crop in India it is always regarded as a harm-
ful weed in Egypt under the name of ‘ handagok ’. It is only suitable
for hay. S

Berseem makes excellent hav though there is loss on b
M is brittle. A trial truck load of band-baled hay was sent t y
ford, Veterinary Surgeon, Bombay. Aft.r trial in his sta,
it was the best hay he has handled in India and was quite ¢
dian red clover hay. ta

!

V. Future of Berseem in India.

Berseem fills a place in a country like Sind which no other
capable of filling. What is wanted there is a cold weather leguminous
fodder crop which will grow in an alkali soil. There is ample fodder in
the hot weather with bajra, jowar and natural grass, but by February
and March the fodder supply invariably gets very short and cattle begin
to get starved, and fall a prey in large numbers to contagious diseases.
Among all the cold weather fodder crops tried against berseem at
Mirpur Khas none in any way approached it. Shaftal (Trifoliwm
resupinatum) was the nearest to fulfil requirements, but it was not nearly
8o quick a grower nor was the quality of the fodder so good. Lucerne is
as good quality but when tried alongside berseem on the Landhi Govern-
ment Farp was a much slower grower and a poorer yielder. It also
occupies the ground in the hot weather when a valuable crop like cotton
might be taken and when large quantities of fodder from jowar, bajra
and maize are available. Lucerne very soon gets choked with weeds.

The present obstacles to the large development of berseem cultiva
tion are the difficulties in getting seed and the amocunt of irrigation i
water required. The latter is considerably more than that required

. for wheat, the usual cold weather crop. A 200-acre seed farm has no
~ '+ been established in Sind fitted with a power-threshing machine an
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wlii,l be seen if the seed difficulty can be overcome. It is now in the
c 1.:ria of Mr. T.F.Main. Growers from other parts of India report
satistactory y1eld§ c_)f seed-and Mr. Robertson Brown at Peshawar gets
goo%e seed mhaddltxon to numerous cuts of fodder . ;

Tseem has alsa been grown in non-irri distri

er ¢ -rrigated districts wh.
;«;:?ﬁn;l wereksmta}ﬂe, frequently after rice, and the res:it:nh:g:
spoken of. : i i i
oyl tr?ed?r ) of. Theré are many parts in India which femain
The question of the im

_ : provement of the cattle i
1sf l}ogléd up with that of fodder. 8o with the im nent
ol Iodder it is possible to improve cattle. Atte i

. E - mpts to
and milk supply In the face of diminishing grazingp and v:;:ll:r:;:ec:tt:tli
5;1011;1a olft crops like cotton are doomed to failyre unless the fodder problem
18 tackled first. Bersecem growing is not a speculative experiment for

India, there is the existi ; s
cultivated in Egyp :.xm g object-lesson of one million acres annually

any district
provement and increase

Pusa, )
July, 1916. §
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and GaBrIEriw L. €. Howarb, m.a. Pricel,, R. 1. (013‘:?;;:53" Fls

The Mulberry Disease caused by Cor yri i i i
ynewin mori Nom, in Kashmir, with

notes on other Mulberry Diseases, by E Pri

R (e prim')y y E. J. ButLer, .8, F.L.8. Price,
The Wilt Diseases of Pigeon-Pea and th it

vusinfecta, Smith, by E. J. BuTLEg, n.n.,er.]i.?;.ulg:'?::e,l)%{;yg.o
Studies in Indian Tobaccos, No. 1, The T f Vicotu i

; , .1, Yicot

Yel]oyv Flowered Tobacco, by ALBERT H%)'l\)\?:ng, M.‘:? 'itll?.cr?“c: L gi"

and Gasriziie L. C. HowaRp, M.a. Price, Rs. 4. ’ o
Studies in Indian Tobaccos,

by ALBERT Howaznp,

M.A.  Price, Rs. Q.
Studiés in Indian Fibre Plants, No. 1.

juncea, L., by AupErt Howamrp, wm.

1. C. Howarp, m.A.  Price, R. 1.
The Influence of the Environment or the Milling and Bakin

Wheat in India, No. 1. The Experi Tuslisies of
AvserT Howany, M.A., A.n.c.si F. o H e 0708 ans y » by

TI};- % i{ﬁwmm S LL.S. ; Ho M. Leage, M.A.; and GaprierLe
e Bud-Rot of Palms in India, by E. J. Buter, 3., ¥ i
, Caln . . J. ; M.B., FL.S. P . 2.
Tl}: Economm' Significance of Natural Uross-Fertili’m\.ion in ri;eéifs 'bzy
LBERT HOWARD, M.a., A.R.C.8., F.L.8.; GABRIFLLE L. C. Howarp, ;IA H
and ABbyUR RAHMAN KHan, Price, Rs, 4.8 T

mbay .Presidency and Sind, by G. A.

by F. FLETCHER,

scandens, by C.

cosmospora

No. 2. The Types of Nicotiana tabacum, L.,
M.A., A.R.C.8,, F.L.8, ; and GasrieLre L. C. Howarp,

On two varieties of Sann, Crotalaria
A, AR.CS., FLS.; and (JABRIELLE

| SN

StGgmum, F.L.8, Price, R. 1.
udies in Indian Fibre Plants, No, 2. On ieti ihi.
cannabinue, L., and Hibiscus Sabdariffa, ?Tebgelt‘;:::t;;:\(\)"ug'b:c: :
Nn.n.c.s., F.L.S.; and GasRieLLe L. C. Howaro, u.a. Price, Rs. 3.
:}t;eu on the Incidence and Effect of Sterility and of Cross’-fert'i)i'zation in
¢ Indian Cottons, by H. M. LEAkE, M.4. 5 and Ray Prasap. Price, R. 1.
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BOTANICAL SERIES—continued:

i (| -fertiliza-

N sheritance of Red Colour and the Regularity of Self-fe

r“:ti’eononil:‘ hZ‘:rcln:rr]uoncapeuIaris, L., the common Jute plant, by I. H.
BURKILL, N.A., P.L.S. ; and R. S, Finvow, =.sc. Price, R. 1. L

Qbservations on Certain Extra-Indialll—aAslatlc Cottons, by H. M. LragE,

.o ; and Ram Pmasap. Price, R. 18. .
T!:.' ‘.\lo:;holog; and Paruitiem’of Phizoctonia, by F. J. F. BHAW, B.8C.,
8., F.L.S. Price, Ra. 2. -

Or: -:};S sI:ih:;t:nce ;lf aome Characters in Wheat—I, by A. HowAED, M.A.,
AR.C.3.. F.L.8. ; and GABrIELLE L. C. HowaBD, M.A.  Lrics, R. 1 itics of

The Influence of the Environment on the Milling and Baking Qualities o
Wheat in India, No. 2—The Experiments o 1909-10 an:

L. C. Howarp, »x.x. _Price, R. 1.

1910-11, by
A. HOWARD, M.A., A.R.C.8., F.L.8.; H. M. LeAKE, M.A.; and GABRIELLE

2

eV TN

The Varieties of Soy Beana found in Bengal, Bihar and Orisea and é}leér -

commercial possibilities, by E. J. WoopHOUSE, M.A., F.L.8.; and
TaYLOR, B.A. Price, Rs. 2

On Phytophthora perazitica nov. spec. A new Disease of the Castor Oil &

Plant, by J. F. DastUR, B.Sc.  Price, Rs. 2

Studies in l’eronosporacer byz E. J. Burcer, M., FL3.; and G. 8.
{CLKARNI, L.og. Price, Re. 2. . o .

Nll)\tg: on P(’)uingti()ﬂ and Cross-Fertilization in the Common Rice Plant,
Uryza sative, Linn., by G. P. HECTor, M.A., B.SC. Price, . Pri

A Sclerotial Disease of Rice, by F. J. F. Snaw, B.5C., A.R.C.8.,, F.L.8.  [rice,
R. 1. . :
tudies in Indian Tobaccos, No. 3. The Inheritance of Characters in

§ Nicotiana tabacum, L., by GABRIELLE L. C. HowiRD, M.A. Price, Rslil

Studies in Indian Cottons, Part I;The l\{egg&gtwe Characters, by H. M.
Leaxe, aA. ; and Rax PRrasan. rice, Rs. 3-8.

Red Rot of Sugarcane, by E. J. BUTLER, W.B., F.I.8. ] and A. Hariz KHAN.
Price, R. 1.

Some New Sugarcane Disea;es, by E. J. BurLEr, M.B., F.L.S.; and ABDUL

HaN. Price, Rs. 2. o ]

A]El[’:::izml;(narv Note on the Classification of Rice in the Central Provinces,
by R. J. D GRAHAY, M.A., B.5c. Price, R. 1.8. ) »

The Influence of the Environment on the Milling and Baking Qualities of
Wheat in India, No. 3. The Experiments of 101112, by A. Howarp,
CLE, MA; H. M. LEAKE, a.A.; and GasriELce L. C. HoWARD, M.A.
Price, R. 1 or 1s. 64d. i

Studies in Indian Sugarcanes, No. 1, Punjab Canes, by C. A. Barezg, sc.D.
Price, Rs. 3-8 or 5s. 6d. .

The Distinguishing Characters of Sugarcanes cultivated at Sabour, by E. J.
WOODHOUSE, M.A.; and . K. Basu, m.a., with a note on Chemical Charac-
ters by C. SoMERS TAYLOR, B.A. Price, R. 1-8 or 2. 6d.

The Potato Blight in India, by J. F. DASTUR, B.sc. Price, R. 1 or 1z 6d.

The Genus Rhizoctonia in India, b({ F. J. F. SHaw, B.sc.; and 8. L.
AJRERAR, B.A. Price, R. lorls 6d. .

Experiments on the Physiology of Indige-yielding Glucosides, by F. R.
PARXELL, B.A. " Price, R. 1 or 1s. 6d. o

Some Varieties of Indian Gram (Cicer arietinum, L.), by A. HOWARD,
C.LE., .o ; Gasrierre L. C. HowarDp, m.A.; and ABDUR RaaMAN KHAN.
Price, R. 1 or 1s. 6d.

Studies in Indian Oil-Seeds, No. 1. Saflower and Mustard, by A.
Howarp, C.I.E, M.A.; Gapriette L. C. Howamrp, M.A.; add ABDUE
Ramuax Knax., Price, R. 1.8 or 2s. &d.

On the Inheritance of some Characters in Wheat, IT, by A. HOWARD,
C.LE., M.A. ; and GasrrrLre I, C. Howanp, m.A.  Price, R. 1.8 or 2. 6d.
The Wheats of Baluchistan, Khorasan and the Kurram Valley, by GABRIELLE
L. C. Howarp, M.A.  Price, R. 1.12 or 2s. 6d. .
Observations on the Inheritance of Anthocyan Pigment in Paddy varieties,

by (3. P. HEcror, M.A., B.Sc. (In the press.)

Studies in Indian Sugarcanes No. 2, Sugarcane Seedlings, including some
correlations between Morphological Characters and Sucrose in the juice,
by C. A. BarBeR, sc.n. Price, Ra. 3 or 4s. 3d. _

Pollination and Cross-fertilization in the Juar plant, by R. J. D. Gramam,
M.A., B.Sc. (In fhe press.) o

Phytophthora ep, on Hevea brasiliensie, by J. F. Dastur, B.sc. (In the

reses |

Phpyh.v_hlaom on Vinca rosea, by J. F. DASTUR, B.S¢. (In the prees.)
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CHEMICAL SERIES,

The Composition of Indian Rain and Dew, by J. Warrtn
¥.1.¢, Price, R. 1. - v SR

The Composition of the Oil-Seeds of India by J. WaLten 3R 4
v.1.C. Price, R. 1. (Out of print.) T

The Pot-Culture House at the Agricultural Research Institute, Pusa, by
J. WarteR LEAaTHER, Ph.D,, F.X.c. Price, Ra. 3. .

Experiments op the Availability of Phosphates and Potash in Soils, by
J. Warrer LEaruer, ph.D., F.I.C. Price, R. 1-8.

The Construction of Drain Gauges at -Pusa, by M. H. ARNOTT, M.INST.C.E.,
wjith & P)reface, by J. WarLter LEATHER, Ph.D., F.I.C. Price, Rs, 3. (Out
of print.

The Loss of Water from Soil during Dry Weather, by J. WALTER Leatues,
Ph.D., F.1.C. Price, Ra. 2. (Qut of print.) -

The System Water, Calcium Carbonate, Carbonic Acid, by J. WALTER
LzaTHER, Ph.D., F.1.C. ; and JATINDRA NaTH SEX, M.A.  Price, R. 1.

Wgt,gr R;{quirements of Crops in India, by J. WaLTER LEATHER, Ph.D., F.I.C.

rice, Ra. 3.
Tlif Nabﬁre of the Colour of Black Cotton 80il, by H. E. ANNETT, B.85cC.
rice, R. 1. . .

Water Requirements of Cropa in India—II, by J. Wartem LeaTnER. Ph.D., ¢
F.1.C. Price, Rs, 2-8.

The Composition of the Milk of some Breeds of Indian Cows and Buffaloes
and its Variations, Part 1. The milk of some breeds of Indian cows, by
A. A. Megarrr, B.sc.; and H. H. MaxN, p.sc. Price, R. 1-6.

Records of Drainage in India, by J. WaLrer LeatHer, rh.p,, r.1.c. Price,

1

R. 1.

The Rab System of Rice Cultivation in Western India, by H. H. Maxy,

%sa.; N. V. JosHI, B.A, B.SC., L.Ag.; and N. V. KANTIRAR, B.Ag. Price,
. L

The Composition of the Alilk of some Breeds of Indian Cows and Bufialoes
and its Variations, Part I[. The milk of some breeds of Indian buffaloes,
by A. A. MEGGITT, B.sc.; and H. H. Maxx, pD.sc. Price, R. 1-8.

A Contribution to the Knowledge of the Black Cottun Soils of Indis, by
W. H. Hannrson, M.sc.; and M. R. RaMaswami S1vax, B.A.  Price, R. L

The Date-Sugar Industry in Bengal, an Investigation into its Chemistry
and Agriculture, by H. E. ANNETT, B.Sc., assisted by G. K. LELE, L.Ag;
and Buatcan M. Amiw, B.A.  Price, Res. 3. )

Evaporgtion from a Plain Water Surface, by J. WaLTER Lraturr, rh.p.,
F.1.C." Price, R. 1.

Studies in the Chemistry and Physiology of the Leaves of the Betel-vine
{P’iper Betle) and of the Commercial Bleaching of Betel-vine Leaves, by
H. H. Manx, p.sc.; D. L. SANASRABUDDHE, B.5c., L.Aag.; and V. G.
PATwARDHAN, B.Ag. Price, R, 1-8,

The Gases of Swamp Rice Soils, Part 1. Their Composition and Relation-
ship to the Crop, by W. H. Harrisox, M.Sc.; and P. A. SUBRAMANIA
AIYER, B.A. Price, R. 1-8.

The Experimental Error in Sampling Sugarcane, by J. WALTER LEATHER,
ph.Dp., F.1.c. Price, R. 1.

The Fractional Liquefaction of Rice Starch, by F. J. WarTta, W.8¢.; and
D. B. Darassert, 3.sc.  Price, R. 1.

The Yield and Composition of the Milk of the Montgomery herd at Pusa
and Errors in Milk Tests, by J. Wacter Leatner, phip., r.1.c.; and
A. C. DoeBs. Price, R. 1 or 1s. 6d.

The System Potassium Nitrate, Sadium Chloride, Water, by J. Wartzr
LEATHER, ph.D., F.I.C.; and JATINDRA NATH MUKERJI, B.A., B.SC. Price,
R. 1 or 1s. 64d.

The Systems—(1) Water Magnesium Carbonate and Carbonic Acid, (B)
Water, Calcium Carbonate, Magnesium Carbonate and Carbonic Acid, by
%{. WiarreR 6LEATHER, rh.p., F.1.C.; and JaTinpra NaTH SEN, M.A.  Price,

. 1 or 13, 6d.

Studies of an Acid Soil in Assam, by A, A, MEecGIiTT, B.Sc. Price, R. 18
or 2. 6d

The Gases of Swamp Rice Soilg, Part IT. Their Utilization for the Aera-
tion of the Roots of the Crop, by W. H. HarrIsoN, M.8c.; and P. A.
SUBRAMANIA AIYER, B.A. Price, R. 1 or 1s, 6d.

Soil Temperatures, by J. WaLten LeaTHER, v.D,, F.LC. Price, Rs. 2 or 3s.
Soil Gases, by J. WALTER LEATHER, V.D., r.1.C. Priee, R. 1.8 or 2s. 64.

[iv

Vol. 1V, No.
%

Vol. lv;“g«;i_ 5
Vol. IV, No. VI.

Vol. IV, No. VII.

Yol. V, No. I.

Vol I, Mo. 1.
o

%ol I, No. IT.
Vel l. No. UL
Vol. I, No. IV

Vol. I, No. V.
Vol. I, No. V1.

Vol. II, No. 1.
Vol. I, No. 1I.

Vol. 11, No. IIL
Vol. II, No. IV.
Vol. I, No. V.

Vol. 11, No. V1.

Vol. I, No. VIL
Vol. I, No. VIIL

Vol. 11, No. IX,
Vol. II, No. X.

Vol. II1.
Vol. ¥V, No. L.
Vol. IV, No. I1.

Vol. IV, No. IiL

Vol. IV, No. IV.
Vol. IV, No. V,

Vol. IV, No. VI.
Yol. V, No. I.
Vol. V, No. II.

v]

Ao
o
CHEMICAL SERIES—continued, .

The Gases of Swamp Rice Boils, Part III. A Hydrogen-Oxidizing
Bacterinm from these Soi]l;.by AV‘V 1? Ilin.mson, n.sc.; and P. A,
Susra A AIYER, B.A. rice, As. or ls. N .

Some Fmrr: affecting the Cooking of Dholl (Cajanus indicus), by B.
Viswanarn, T. LagsEMANA Row, B.A., and P. A. RAGHUNATHASWAMY
AYYANGAR, D.4. Price, R. 1 or le. 6d. .

The Insects attacking stored wheat in the Punjab and the methods of
combating them (including a chapter on the Chemistry" of Respiration,
by J. H. Barxes, B.5c., F.1.¢.; and A J. Grove, u.8c.  (In the press.)

Studies in the Chemistry and Physiology of the Leaves of the Betel-vine
(Piper Betle) and of the Commercial Bleaching of Betel-vine leaves,
Part 11, by H. H. ManN, D.Sc., and V. (. PATWARDHAN, B.Ag. Price,

: s. 6d. .

Th‘: é:;al of Swamp Hice Soils, Part 1V, ‘The Source of the Gaseous Soil

Nitrogen, by W. H. Harrison, p.sc., and P. A. SUBRAMANIA AIYER, B.A.
{{n the prees.) ’
ENTOMOLOCICAL SERIES. sk

The Bombay Locust—A Report on the Investigations of 1903-04, by H. M.
LerROY, M.A., F.L.8., F.2.8. Price, Ra. 2.8. ]

The more important Insects injurious to Indian Agriculture, by H. M.
LEFROY, M.A., F.E.S., F.z.5. Price, Rs. 3. (Out of print.)

The Indian Surface Caterpillars of the Genus Adgrof1s, 'gg' H. M. Lerroy,
M.A., F.E.S, F.2.5,; and C. C. GHosH, B.A. Price, R. 1-8. (Out of prm't.)

Individual and Seasonal Variations in Helopeltis theivora, Waterhouse, with
description of a new species of Helog®ltis, by Hamoup H. Manw, n.sc.
Price, R. 1.8. )

The ('ocecider attacking the Tea Plant in India and_ Ceylon, by E. E. GREEN,
F.E.%., r.z.5.; and HaroLp H. Manx, p.se. Price, R. 1. (Out of print.)

The Mustard Sawfly, by H. M. LEFROY, M.A., F.ES. FZS.; and 3
GuosH, B.A. Price, R. 1. (Out of print.) R

The Rice Bug, by H. M. Lerno¥, M.A., F.E.S., F.Z.5. Price, R. 1.

Remarks on Indian Scale Insects (Coccida), Part ITI, by E. E. GREEN,
F.E.S., F.z.8. Price, R. 1-8. .

The Red Cotton Bug, by H. M. Lirroy, M.A., F.ES., F.2.8. Price, R. L
{Out of print.) .

T}th)Cast’or Semi{Looper, by H. M. LEFROY, M.A., F.E.8., F.z.8. Price, Re, 2,

ut of print,

The Tobbgco Ceterpillar, by H. M. LeFroy, #.a., F.ES., F.2.8. Price,
R. 1-8. (Out of print.{J

The Cotton Leaf-Roller, by H. M. Lerroy, M.A., F.B.S., F.2.5. Price, . 1-8.
(Out of print.)

Notes on Indian Scale Insects (Coteida), by H. MAXWELL-LEFROY, M.A.,
F.ES, rZzs. Price, R. 1.8. (Out of print.)

Life-Histories of Indian Insects—1I, (Coleoptera), by H. MaxwrrL-LEFROY,
M.A., F.E.8., F.2.5. Price, Rs. 2.

Life-Histories of Indian Insects—IT. Some Aquatic Rhynchota and Coleop-
fera, by D NownRoseg, B.A. Price, R. 1-8.

Life-Histories of Indian Tnsects—IIT. The Rhinoceros Beetle (Orycies
rlanacerox) and the Red or Palm Weevil (Rhynchophorus ferrugineus),
by C. C. GRo=n. B.A.  Price, Rs. 2.

The Food of Birds in India, by C. W. MasoN, m.s.r.A.C., edited by H,
MAxWELL-LEFROY, M.A., F.E.&., F.Z.S. Price, Ra. 7-8.

Eri Silk, by H. MAxXwELL-LEFROY, M.A., F.E.S., F.Z.S.; and C. C. GBosH,
B.A. Price, Rs. 3.

Tetngina (dcridiina) in the Agricultural Research Institute, Pusa, Bihar,
with description of new species, by J. I.. HANCOCK, F.x.5. Prics, R. 1
The Big Brown Cricket (Bruchytrypes achatinus, Stoll), by C. C. Gross,

B.A. Price, R. 1. ‘

Life-Histories of Indian Insects—IV. (Hymenoptera), by Govixp Rau
Dvurr, B.A.  Price, Rs, 2. .

Inquiry into the Insecticidal action of some Mineral and other Compounds
on Caterpillars, by H. M. LEFROY, M.A., F.E.8,, F.2.8.; and R. §. Fintow,
B.%c. Price, R. 1.8. .

The * Psylla 7 Disease of Indigo, by A. J. GROVE, M.5c. ; and C. C. Grosn,
B.A. Price, R. 1-8 or 2:. 6d. . .

Life-Histories of Indian Insects—V. Lepidoptera (Butterflies), by C. C.
Gnosn, B.A.  Price, Ra. 2.8 or 3+, 9d. =

Indian Sugarcane Leaf-hopper (Pyrilla aberrans, Kirby), by C. 8. Misra,*cx s

B.A. (In the press.) —
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BACTERIOLOGICAL SERIES.

Vol I, No. L. Studies in Bactericlogical Analysis of Indian Soils No. 1, 1810-11, by
M.-Hurcrinson, B.a. Price, Rs. 2-8. . .

Vol. I, No. IL. Rangpur Tobacco Wilt, by C. M, HurcHINSON, B.A. Price, Rs. 2.

Vol. I, No, II1. A New Nitrite-for

Vol. I, No. IV.
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ming Organism, by N,

Price, R. 1 or 15, 6d.

Azotobacter and Nitrogen Fixation in Indian Soils, by J. H. Wartox,
B.A., B.SC. Price, R. 1 or 1s. 6d.

Bacterial Rot of Stored Potato Tubers, by C. AL Hurtcuixsox, s.a., and
N. V. Josm, ».a., .5c., L.Ag. Price, R. 1 or 1s. 64d.

Bdkhar—the Indian Rice Beer Ferment, by C. M. Hurcuinson and C. S.
Rax Avyar, B.a. Price, R. 1 or 1s. 6d. :

V. Josmr, s, B.68C., L.AQ.

. I, No. V.
. I, No. VI.

VETERINARY SERIES.

Anaphylaxis in the larger Animals, by Major J. D. E. Horues, M.A., D.SC.
Price, Rs. 2.

Salvarsan in the Treatment of Surra in Horses,
Major J. D. E. HorMEs, M.A., D.sc. Price, R. 1-4.

Some more Successful Experiments on the Treatryent of Surra in the Camel
with Recommendations for Systematic Treatment, by A. Leese,
M.R.C.V.S. Price, R. 1.

On_the Immune bodies occurring in Anti-Rinderpest Serum and on the
Variations occurring in the Serum Proteins of Animals during Rinderpest
and during Immumzation and Hyper-Immunization, by P. HaRTLEY, D.sc.
Price, Rs. 2

Some cases of Surra treated in the Field and

Dogs and Rabbits, by
I, No. IIL.

I, No. IV.

II, No. L.

M.A., D.Sc. Price, R. 1,
estions connected with the

Rinderpest :—Further investigations on cgl ‘
y Major J. D. E. HorLues,

Economical Production of Anti-Serum,

M.A., D.Sc. Price, R. 1.

The Curative Treatment of Haemorrhagic Septicemia in Cattle by the
administration of Todine and gther notes on Chemiotherapy in Rinder-
pest and Hemorrhagic Septicemia, by Major J. D. E. Hormes, C.LE.,
M.A., D.S¢. Price, R 1 or 15, 6.

The Vitality of the Hemorrhagic Septicremia Organism outside the body,
by Major J. D, E. Horwmes, c.

LE.. M4, D.sc. Price, R. 1 or 1s. 64,
Bursati, by Major J. . E._HoMes, c.rr, wma., pse Price, R. 1.8 or
2s. 3d. ~

3d
urra in Camels, by H. E. Cross,

II, No. IIL

II, No. 1V,
IT, Ne. V.
II, No. VI.

Experiments o .
D.V.H., A.S¢
II, No. VII.  Anthrax. nmunizing effect of the Simul-
B\led Virus and an Anthrax Anti-

+ CIE., wa, D.sc. Price, R. 1 or

serum,
ls. 6d. \
b |

BULLETINS ISSUED 'BY THE AGRIOU}
Y,

Jor J. D. E. Horumg

TURAL RESEARCH
INSTITUTE, Pusk,*;

.
Notes on Cotton in Bihar in , by H. M, ?/r, M.A, FES, Fz.s. Price, Ax. 4
or 6d. N

%5. by H. M. Lrrroy, M.A., F.E.S.,

ndia, by . 8. Fisvzow, .se. Price, As. 12 or

*

An Outbreak of Cotton Pests, Intige od?
F.2.8. Price, As. 6or 7d, N

1.

2

3. The Extension of Jute Cultivation in
ls. 2d. (Out of print.)

4. First Report on the Fruit Experiments at Pusa, by A, Howanp, M.A., ALR.C.S., F.L.S.
Price, As. 6 or 6d.

5. Report on Trials of the Soutl African Locust Fungus in India, by E. J. Byrter,

6 MoA, FES Price, As. 2 or 34,

7

8

M-B., F.L.8.; and H. M. Lernoy,
T1 imals in India. by C. WanBURTON, M.A,  Price,

cks Infesting Domesticated An

As. 4 or 6d.  (Out of print.)

A Preliminary Account of the Biting Flies of India. by H. M. Lerroy
F.2.9. Price, R..1.0r 1. -6d. (Out of priney

Official and Re ended Metliods for use in Chemical La
meg:.iu of Agg"@?iur 4 ia, l)!\; J. Warter 1.
or 6d. s e T

T ¥

v M.AL, FLES.,

boratories of the Depart-
EATHER, eh.D.,, F.1.c, Price, As. 4

[t

/

)
- "
a

in the Laboratory during the
autumn of 1911, by Major J. D. E. Horwmes,
II, No. IT.




	144384_Page_01
	144384_Page_02
	144384_Page_03
	144384_Page_04
	144384_Page_05
	144384_Page_06
	144384_Page_07
	144384_Page_08
	144384_Page_09
	144384_Page_10
	144384_Page_11
	144384_Page_12

