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THE MILLING AND BAKING QUALITIES OF INDIAN WHEATS

No. 2. Some new Pusa Selections tested in 1909,

TIE milling and baking qualities of Tndian wheats have heen

- (iscussed by us I a previous paper.! Samples of ten Indian
wheals, grown in various parts of the Tndo-Gangetie plain in the
wheat-growing season of 1907-08, were submitted to My, A, K.
Hamphries, Chaimian of the Home-grown Wheat Committee of the
lurm‘p()rnted National Association of British and Irish Viliers, a
well-known authority on questions relaling to the milling and baking
of wheat, It was clear from the report that the wheats sent for testing
varied very greally botli in the strength of the flonr and in general
milling qualities.  The hurder samples were notably superior to the
soft wheats like Mozaffernagar white, the cultivation of which has
heen so persistently advocated for the export trade. The best of
the ten wheats was Pusa 6, a hard white beardless wheat grown
at Pusa from a single plant. This wheat proved to be free grinding
and gave a lively grevish white granular flonr which vielded a
toigh dough and large Toaves with a superior crust and Detter
general appearance than the bread from ke other nine. Mr.
Humphries staled in conclusion “1 unhesitatingly express the
opinion that Tusa 6 is the best and 1 can quite as unhesitatingly
sav Ldo not like Australian 27 or Mozaffernagar grown at Mozaffer-
nagar.”  After Pusa G, thyee Panjah wheats—Lal  fucariwals,
Punjab Type 9. and Gujar Rhan—gave the nexi best resulls and
it i+ interesting {0 notice that these wheats are groatly preferred
by the enltivators of the TPunjab to {he soft whites like Australian
W and Mozaffernagar the culiivation of which has heen so mueh
recommended.  On the general question of the hest wheats to be
recommended to the eultivators we expressed the emphatic opinton
that the wheats miost in favonr with the people for their own con-
sumption are those in greatest demand by the Home wmillers and
fln‘ﬂm‘ are those which will command the highest price in Englard.

' Howard & Howard. fulletin 14, Nyricultural Researeh Tustitute, Prsa, 1908
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We further pointed out that, consequent on the rvevolution iy
milling due to the now exelusive use of roller mills, the cultivaiio,
of soft white wheats like Mozaffernagar Is a mistake and had by,
the means of lowering the position of Tndia us a wheat producing
country i the estimation of the Home millers and Ahis stk
has consequently entailed the loss of o large sum of money to {he
Indian cultivator. What the Tlome miller wants is o froe grind.
ing dev wheat of uniform texture or consistence which will vield
the maximun amonnt of strong flour,  Such wheats we considey
are most likelv o be found amoug Ciose most in demand fop
Incal comsumption and will naturally he what are commmonly known
as hard wheats.  The colour whether ved or white is not now of
nuweh consequence, red wheats heing of practically the same value
as while.  Tu addition, many of the Todian hard wheals are more
easily grown, are handier, move vust resistand, require Tess moisture
and offen vield Belter than the soft whites.  From all points of
view therefore (heir coltove is desirable.

The publication of these views naturally did not pass without
conunent.  This is not suwrprising considering that our recommentd-
ations, if proved to he well founded, will revolutionise the wheat
mdustre of this conntry and lead {o the vapid advanee of India in
competition with the wheat producing countries of {he world.

The recommendations contained in the paper referred to were
submitied by the THrector of Agriculture of the Punjab o the
President of the Tncorporated National Association of British and
Trish Millers and the matter was eonsidered at a meeting of the
Council of the Assoelation held in Mark Tane on April 2%rd Tast,
The result of the deliberations which took place were published in
the Miller of May Ard. 1909, and ave veprodueed helow:

“O0n Tridav, April 23vd. a weeting of the Couneil of the
Incorporated National Asseeiation of British and Trish Millers
was Teld at ths offices of the Assoeintion. 59, Mark Tane. when
Ay, William Edgar Nicholls presided.

Indian Wheat.
The next item on the agenda was:—To consider correspondence
received re Indian wheats.
dir. A F. Humplries, in placing this matter before the
meeting, said considerable importance was attached to this mafter
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Iy the Indian Government, and he Lad hLad g large amount of
l.‘unespnndoncu with Indian Governmen{ officinlg relating to it.
He lad conducted the correspondence to (he Tost of his ability, but
lie had pointed out to the oflicials of {he Indjun Government that
the expressions of opinion he had made wepe his own, and that
ey did not bind the association in any way.  He should like to
knonw whether the members of (he Couneil eriticised or confirmed
it.  The Indian Government had been seeking to make the Indian
growers grow wheat suitable for the export frade, imstead of rrowing
wheals which were wove suitable for local vequirenents,

Continuing Mr. Humphries said: —

The posilion disclosed by the correspondence forwarded to the
President and a econsiderable correspandence which T liave had
with Government officials in Tndia amounts to this:.—

The wheats which the natives were inclined to grow about 30
vears ago were harder Iy nmatuve than those which millers in
willstone davs or in the transitional period from millstones ta rolls
really wanted.

Following upon the verv valuable veports  which  Messrs.
Macdougall Brothers then presented, ihe aufloritios mel with a
great amount of suecess in getting the natives to arow softer whiler
wheats, so as to snit what was then nundonlledly the requirements
of the Tnglish market.  Sinee then we as millers have entirely
discarded  millstones, and  learnt the advantages of wheat
conditioning. -

T fiest of all had a large number of samples sent fo me for my
opinion, fo he ascertained on appearance onlv, Tater T had 10
samples sent {o me for milling and baking. AT these samples were
kmown Iy hotanical names. and nof by eommercial ones, hut those
known  as Mozaffernagar and “ Australian 977 represented ap-
proximately the snfler weaker whites such as White Delli.

In arriving at mv opinion, T eonditioned these whoats carefully
to a full commercial extent, and in my opinion anv wheats whiel;
then heeame soft in the sense of woollv were not nearly so gond as
those whieh romain free milling after full conditioning.  Tnder
sieh conditions {hese «oft white wheats did mill hadly. Thev
required greator force to offect separations. and though they gave
# white-hued flour, some of them. probably heeause of the exira
force vequired in grinding, were dingv.

B2
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One wheat in particular T singled out as particularly good.
was o white wheat, not nnlike White Fife in appearance, vy
hright, conditioned very well indeed, ground very freely and vep
well, gave an altogether lively flour, bright-hued rather than whir,
and the bread had an alfogether better appearance than that fr,
ordinaey Tndian wheat. T understand that this wheat was raje

from a single head, which was found growing among others, thy
it is rust resistant, a good yielder, and one which weevils do not
attack freely.  Without telling me so, the Indian Governmey
had submitted the same wheats 1o a chemist in India, and he
relying principally upon the pereentage of total nitrogen, placed
substantially the same series into, for all practical purposes, the
same order of merit as T had done by milling and buking. This
means that whereas the soft white wheats contained mly 13 per
cent. 10 14 per eent. total nitrogen, the white wheat upon whic
T reported very favourably contained 252, or nearly {wice as muel
—a percentage that would compare very favourably with sowe
of the so-ealleld strong wheats of the world.  This was of course
very satisfactory to me, for it previded quite indireetly a siriking
confirmation of the correctness of my work, for after all said and
done and in spite of exceptions, total nitrogen is a verv useful
indication of a flowr’s strength.

I recently received letters from Government officials, which T
do not suppose were meant to he confidential, in which thev wantel
to know whether it was desirable to send forward bulks of, sav. 40
to 100 sacks, and get them priced here on the market, the idea
heing that sueh evidence wonld indicate to the grower the
superiority of these new sorte, and he an inducement to grow thew.
My reply in cssence was this. T do not think that the true value
of new wheats ean he ascertained in that way.  Any person buving
a novelly would regard it with a certain amount of suspicion. and
haman natore heing what it s, would seck in huyv at (he Tlowest
price passible. Bul that, having regard to the faet that it was
a distinet advantage to the grower on the ground of financial yield
apart altogethier from tlie relative commercial values of the wheats
on our markets to grow these new varielies, the proper conrse was
to put it to the agrieullural public of Tndia in that light. alding
that opiniens which had heen obtained indicated {hat the wheat
was lkely to obtain Tigher prices. There is, at any rate, me
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miller in the kingdom whe would willingly wbsorly several hundved
rous. whicl is more than they are likely to send for
“Pusa 6,7 at prices substantially Ligher than any Indiun wheat
e knows at present, and it seenied to me altogether more desipable
to distribute such good stuff as seed and gel a Targe bulk to deql
with, rather than send it over heve to he sulmitted to an allogethes
serond rate method of testing commerrial value, )

The Director of Agriculture in tle Punjab has written to the
Secretary of the Kurrachee Chamber of Conmiereo drawing his
attention to bulletin, whicl consists }:11‘;:9].\' of mv report

JOLLE vears llf

: cand sent
4 copy of that Teiter to the President. T think, instead of reading

a tather long document, if may be desirable if T sutmmarised {he
siatements T made, and I do not think that any member of this
(‘ouncil would have any difliculty in agreeing with them,

I have heen careful to polut out hal in some seetions of the
coundry a soft white flour is even now preferred ; that we Tinglish
millers realise that a white wheat may be ax strong or sironger (han
a red wheat. That if on otler points wheats are {he ‘e,
preference would he given to a white wleat, That, in any case,
we prefer a wheat which after conditioning in the modern sense
of the term remains free grinding and does not hecome © woolly.”!
That on an average of vears weak wheat is in more plentiful supply
than sirong wheat, and that as a consequence strong wheats are
waally more valuable than weak ones. That i1 Indian exporlers
wint o secure maxinum value for their wheats, fthey must not
wix common ones with fine ones, also that thev must nof water
their wheats before shipuient,

To my mind the most fmporiant point of all the foregoing ix
that the wheats whicl best suit me. and which T think would suit
the wajority of British millers, do in point of fact et it the
Tudian grower. My Telief as regards Tudia as well as Bneland s
that the grower should produce what hest suits Tis interests, and
hai we millers, nowadays, are so much hetter equipped techinically
than we used to he 30 vears ago that we ean tackle any ordinary
wheat of commerce at some prive or anather. 1, therefore, the
immediate interests of the grower, more particularly as to the vield
ver acre be considered, we millers will Te content, and the grower
ran vely on getting a fair market value for whatever wheats he
produces. T he produces wheats which do not realise quite so
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much on our markets, it might pay him on account of extira yiel}
to produce theny, hut nothing could be better both from the En:gﬁ\h
willers’ point of view and the Indian growers, than that they shoulq
produce and sell separately such fine wheals as the Government
officials now seem to have in hand, inasmueh as they are likely 4
suit British millers and the grower as well. ’

Dealing with one point arising out of the letter the Dresiden
las received, 1 do not know, and would not like to predicate witl,
certainty, what would huppen if they grew these fine wheats oy
irrigated land. That is o matter for investigation, and T wight
add that a further hateh of Indian wheats ave now heing forwardeq
from the Government Experimental Stations in India for {furthe
milling and baking tests.

I have, throughout this ecorvespondence, been careful to s
that I was expressing my own opinions, and nol i any degres
secking to bind anybody but wyself.  However much any person
in this room may disagree with anything T have said, T am sure
we are absolutely unanimons In wishing to see a great increase
I the production and export of Indian wheat. Our interest is in
that direction, and not in the other, as has recently heen suggested
in high quarters, and that we are willing to do anvthing we can
to faeilitute the production of wheat in India and in the British
Empire.

The President said a tetfer had been addressed to the Association
by the Direclor of Agriculture, i which le said he enelosed a
copy of the bullelin, and he would be grateful 1 the Association
would carefully comsider the matter. He thought the best plan
wonld le to send a lelter on the lines of what Mr, Humphries had
st reported, The juportant thing was that Mr. Humphries had
had a good deal to do with 1his matler. and he was more competend
to speak for the Association than any other member, and {this report.
it adopted, woild fully cover the whole gronnd.  He would really
suggest that the official reply of the Association should take thut
“orm, subject to what any memler might happen to have to say
in criticising the matter,

Mr. Joseph Rauk seconded the proposal.

Alr. Valler said the hroad lines vecommended hy Mr. Humphties
were eminently desivable for inereasing the export of Indian wheafs
to this country. The type of wheat sent was n very good one,
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and he would suggest that further « samples, when they arrive,
should he sent to menbers of the Council, Mr., Humplnws report
covered broadly what was vequired  Trom that Association, and
fie thonght the Assoctation might cmphasise the poimi ke had
wade. especially having regard 1o quality and quantity.

The President Hmught that if this communication went out
over the signature of the Dresident of tie Association it would
cover all the points raised.

The resolufion was then formally pui to the meeting, and
carvied unaninieusly, that the veply of the Association {n\o the
form of Mz, Twmphries’ report.

Tt will be seen that the recommoendations based on Mr.
Hwnpiries” first report were unanimously endorsed 1 by ilie Couneil
of thu National Association of British and Trish Millers and {hat
as far as the Home muvket is concerned (here will be nn difficulty
mn (h\pmluu to advantage of uy v Indian wheals of good ahonwll
and high milling qualities,

Out of the L\lge number of hard wheats, high in nitrogen,
solated Dy us ab Pusa and now in various stages of nlii >1|(.mnn
from single 1»lmf~ only one, namely, P 6, was sent for a willing
toxt in 1‘)( During the Tast season, 1908-09, a number of ofhers
passed <nr(‘v\'<ru]1\' throughont the preliminary field and Tahoratory
tests and reprosentative {ypes {Nos. 20 to 297 of these wheals were
this year (1909) subwitted to Mr. Tumphries for complete milling
and Daking tests.  Some of the most promising seleetions were not”
incluced however as the seed at our disposal was insufficlent for
afull test. These we hope to send to England in 1910 The new
Pusa wheats tested in 1909 are for the most part rapidly maturing
trpes wilh good straw and ofher sgvieultural characters combined
with grain wniform in texture and high in nitrogen. The Pusa
selected wheats, Nos, 20 {0 29, with four otler samples sent, were
as follows : —

v ‘ - Xl OLen.

No. 1{ Nanie, Where grow, ],"_Iy‘f_‘[_;:]l
i -

i fa T . . 154

G Indian Fife . . . . . . Cawnjorr . 5

‘ Beurdless Mozafternaoar . . . . . . 17

Bombay Pissi . . . . . . Rareli . . 167

_—t I . e e —
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+ Nitrosen

No. | Name, ‘ Where grown. Per venr,
,,,,,, [,
Jubbulpare Pissi . . . . . Jubbulpore N 144
lected Cangajalt . . . . ., Pusa |
91 | Selected Hava . - . . -
22 | White selected Jana Khar . . . . ‘ -
a3 | Red selected - . . . . ‘ i
24 "Puqx ta . . . . . . P, . . 95
25 Pusu 7 . . . . . . B . U 93
26 “ Pusa 8 . [ 2y
27 !I’usa 0 . e L. 210
28 1 P 11 . . . . . . . 5 RETY
20 {Pu:a 2. ., R Lty

TFor the nitrogen determinations we are indebted to Mr. 11, k.
Anneit, Ofticiating Luperial Agricaltural Chemist. Tt will be seen
that the Pusa selections are generally much higher in tuis consti-
fuent thun the two Pissic and the two Cawnpore samples. The
samples of Bombay Pissi and Jubbulpore Pissi were obtained from
Messes. Ralli Brothers and were representative {rade samples of
the sott white wheats grown Tor export on the Dlack cotton suils
of Peninsular Tndia and they were included for comparison with
the Pusa wheats. Tudian Fife and beardiess Mozaffernagar were
grown ou the Cawnpore furm and were included at the special
request of Meo B L Burd, Deputy Director of Agriculture in the
Thnited Provinees. Tndian Fife s said to be derived from a cros
made by the late Mr. Farver of New South Wales between Canadian
Red Tife and an Tudian wheat. Beardless Mozaffernagar is said to
have been obtained from the Mozaffernagar District. Al the Pusa
grown wheats ave selections and ave leen grown from plants found
i the exceedingly mixed crops which yesulted from the sowinge
of a large collection of Tndian wheats made at Pusa in 1905,
Mr. Tlumphiries” report on these wheats is given below :—
Report by Mr. A, B, Tlumphries, Past Dresident of the Tn
corparated National Association of British and Trish Millers on
the samples of Indian wheats seut from Pusa by the Truperial
Economic Botanist in May 1909,
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I duly received the 28' sample lofs of whent numbered 1 to 29
inclusive, number 19 omitted, grown in India during the cereal
voar 1903-09. Thev arvived without mixhap in gon(l condition,
imrticulurly free from dirt and extrancous matter, and as the
wheats with two or three exceptions were well developed, nature
and the growers hy their combined efforts Lad succeeded i pro-
ducing very fine specimens of Indian wheat.

“ T ascerlained {he natural moisture of euch of these sanple lots
on arrival, cleaned aud ‘ conditioned * part of cach one according
to its individual requirements, milled that part separately noting
how 1t behaved in grinding and separating, and then haked
separately the flomr oblained from it. Tf -the baker would in
commereial practice make eluborule tests of cach lof of flour he
receives, and finally give it the treatment in fermentation and
handling by which it would yield optimum results, many of the
wide differences of opinion concerning wheuls and wheaten flonrs
would disappear or be most materially minimised, but {hat is a
counsel of perfection and the baker vequires in commeree Hours
which sliow @ minimun of deviation from recognised standaurds and
necessitate little or no adjustment of his usual methods.

“Wath these ideas tnowmy mind) L sabjected cach of the Hours
obtained from the first wmilling of these sample lots of wheat to the
same hakehouse freatment, and noted the results, The necessity
for variations i treatment, if optimum results were to e obtained.
was most clearly shown. Further variations in treatment were
also mecessary in conditioning and milling. T have recently, in
a paper read at the Winnipeg meeting of the British Association,
pointed out that the <kilful use of water al the right slages,
brought about important changes in the quality of flonr, that there
vould he no fixed standard of moisture content applicable to all
flonrs, and that to secure optimum results some wheats or flours
should have a Jow moisture content, some a high one. I applied
these ileas in willing and linking the 28 sample lots a second time,
some of them o third time.

T Foarteen of thesesamples are coneerned with an investigation tin colfal oradm
with Mr. H. M. Leake. Eonomie Batunist to the Government of the United Provinees).
on the factors which influence the quality of Indian wheat. The report on these
samples will Le publishel shortly.
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= In different countries, or even in different parts of the sane
country

opinions ax lo what constitnies ideal guality differ vepy
widely.  For instance, in London practically all hread is made 1y
professivnal akers, in Yorkshive by housewives: in some p:m'\
loaves are baked in tins whereby the dough is not required 1,
maintain its shape unaided, as it would he il 1ins were not s,
\grain, for some purposes fours are not subjected to yeast fermenty.
tion at all, whereas tor others they have to withstand a very lon
fermentation.

g

* There ave similar divergencies as to what constitutes good
colnye in flowr. Some Jike flowr 1o Le white of chalky hwe, some
prefer it to be white of creamy hue. AL this weans, that wide
differences of opinion can properly be entertained by varion
authorities as to some points of qnulit(\’. But there are points wy
whiel all milters are agreed. They want all =awples of wheat 1o
he uniform 1u texture. That 1 absolutely necessary if optimmy
results in milling are to be obtained, and tle most recent develop-
nients I milling are making this more important than cver. |
know that these n

taritios in fexture may e due to the effect
of soil, season, and water supply, but in so far as they ave due
varietal causes they should be avoided, and T am very pleased to
see Tiow very regular in texture some of the 28 sample lots sent e
are., )[11]1‘7'> are :l].\“ MHGNIOUs, o ])l':ll‘1i1‘il”'\' ”llillli]l]“l]“‘ il
preferring wheats which “will freely ™ in other words, those
wheats which can e ground casily and which can be divided owt
info thetr ultimate commercial coostifuents of flour and oftal
{(husk) with the greatest case. In this connection T sbhoubd like
to point cut an eror frequently made, when it Is said withou
qualtfication that millers want hard wheats.  Some wheals are
saiil to he havd when in fact, they are merely deve TF waber be
added  to them  they become  softe perhaps “woolly.” Other
wheats are realls hard even when theiy moistures ave relatively
high.  Millers do not Iike wheats which are soft and woolly when
theiy moistures are adjusted,  Such wheais would requive 20 o
A per cent. more grinding fo effeet o proper sepavation of hmsk
from kernel in the carly stages of milling, and in {he Taler 1t 18
difficult to effect separations at all casilv. At Ale other extreme
are {he Duwrums, which ave really hard by nature and vemain hard
even if their moistures he raised very considernbly. Within e
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[ast fow years millers have Tearned how to minimise their objee-
tions to these wheats, hut the objections remai, though in dimin-
ished degree. We do not want wheats to he ax hard as Durums,
and In pnrlivu]:lr we do not Tike any soris to be Loy as well as
hard. Tt 1s difficuadt to speeify a word which exactly f:if,x tlie case,
U the one hand we cerlainly do not want soft \\'n('»]]\' wheats, on
the other we do not want really hard or horny wheats, Wil we do
like are those which when conditioned are mellow and free wrind-
ing.  We want an adjective which expresses the conumercially
important point better than “havd” and for lack of hetter [
suggest Cfrec-unilting.” This 75 meant to express a characleristic
Lighly esteemed by all millers, which enters into theiv caleulations
in estimating relative commercial value.

<1 want now to amplify o statement of opinion judicated i a
former report, and endorsed unanimously by the Council of the
Vational Assoetation of DBritish and Tvish Millers. T entertain
ile view very strongly, that the grower 1 any counfry or dishict
should produce those varicties of wheat which vield him the Dest
possihle finaneial veturn, In that way, the public interest also
is in ny view best served, Within the Jast 20 yvewrs, the techni-
cal equipment of the best mills has been very greatly improved,
Millers can now make hetler use of a wheal’s potentialities and
overeome The objections which their predecessors had to certain
varleties.  To a very great extent, some wheats have realised
relatively Iow commereial values, not so much he

wse they were
had according to some definite stundard of real excellence, but
}il’L'IIU\‘k’ fh(‘v\' ““d n(\t C(”L[(ﬂ““ {0 sone Pl‘('(_’(ln(“(‘i\'[’(] il](’llc on ‘h(\
part of millers, bakers or the pullic ax fo their behaviour ov
appearance.  Many people «till think that it 35 wrong 1o adopt
any new process of making food, nwrely hecause it s mow,
especially if it be introdueed or worked by chemists, but fortunately
this unintelligent prejudice is entertained by a minority.  Millers
ares thevefore, able o make vifal clhanges i their reconenda-
tonx 10 Tndian wheat growers,  Messrs, Macdougall Brothers,
whose ability to form correct opinions ro one will question, m
reporting to the Indian Government 30 years

sut thai he varieties of wheat which Indiau growers favoured,

or 50 ago, pointed

were unsuitable Lor export; and they recommended the encourage-
ment of certain othor types of wheat.  Fortunately for the growers
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and the world generally, this advice can now he superseded. T,
aftitude of British millers towards Indian and other wheaty s,
that they are willing to pay relatively high prices for the hest
varieties, but they will buy at fair but lower prices wheats o
inferior quality.  They Delieve, however, that a combination of
fine quality and high vield per acve is no longer an inlpossilﬂ]ig-,
it it ever were so, but they are content to leave to the growers and
their competent bolanical advisers, the decision as to what varjetieg
shall be produced.  Applyving these ideas fo important details,
Britizh millers are now able to obtain flonr of fivst rate colour fron
redskinned wheats.  They would give a preference to white
wheats if in all respects thev were equal to red, hut the difference
in commiereial value due to the whiteness of husk is nowadays very
small,  On the other hand, millers

now quile well that * stren;:thv'
ax applied to haking alues, s not caused by or corvelated
with reduness of skin, so on this point of appearance growos
can now please ihemsely Much more Important puinis eoneetn
harduess and softuess of endosperm, and toughness or friability of
skin. The miller for generations has sought to exelude as much

fisk as pessible from bis flour. Thivly years ago, millstones were
in common use, and as they applied a great anwunt of friction i
au intense fornt, the miller wanted, and for the highest commercial
purposes would have mellow whent with fough skins,  Ience
Messrs. Macdougall’s recommendations. But now that the change
in the nature of wheats available has imposed on wmillers the
adoption of modern gradual reduetion by vollers, with its con-
comitant diminution in the amount and intensity of friction
applicd in grinding, mellow wheats with tough skins are no longer
a neeessity. 1f, therefore. the grower e get betier results by
producing harder and as they wsed to be called commoney wheats,
he will satisfy the miller in doing so. Indeed, most millers now
that they are properly equipped with modern machinery prefer the
wheats which I have ealled * free-milling” to softer ones.

* Auother point of change concerns colone,  Some wheats of the
Priticwn rulgare Avpe anl ol the Durums vield flour which is
intensely vellow in hue. T oam not wware that extreme vellowness
implies either gooduess or hadness in dictetic value,  As a rule the
Durums seem to contain wore natural sugar aud produce more hy
diustatic action luring huking processes than ‘ordinary * wheats
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They certainly yiehd Dread of rvelatively pleasant flavour and ai
Joasi several varieties of that fvpe contain relatively high per-
contages of nitrogenous matfer. Yet apart fram the troubles in
sulling them, the pupnlar faste wnd demand, which i the last
wesort defermines commercial values as regards some important
({n:x]i(ivs, hold their extreme vellowness of hue in low osteem. Bt
aow that artificial hleaching bas been suecessfully applied, and s
{ong as our authorities continue to regard that process as permis-
sble in the public interest, the British willer, knowiny that in
cortain districts Durws withstand drought and pust I)n‘*tt\-r than
“ordinary wheats, will acquiesee in their production and will
bay them at their fair commerctal value. e knows however, that
t]nl :\plﬂit'ufinn of Mendelisin fo wheat may render it possible to
aet the desirable characteristics of Durum combined with other
Jesivable charaeleristies of some “ordinary’ wheat, aud le lives
in the Tope and expectation that great improverieuts in hoth vield
and quality will result from the most recent applications of
hotanical seience,

Tt shauld he horne 1u mind also, that India s not at all likely
in the near future to supply the enfire wants of the Tuiield
Kingdom, so that British Millers can by blending 1ndian wheats
with other sorts, fake slmost anvthing that comes, whatever it may
he as regards quality,

“The cumulative effect of all ihe foregoing considerations is to
emphasise the point thal {he ferests of the Indian produecet
should he paramounnt, but it is true also {hat some Indian wheats
are mach better and will command higher prices than others,

“Ater the detailed and elaborate fests T have made of the 28
samples submilled 10 me. T entertain no doubt as fo the grveat
superiorite of some of them. and shall be extremely pleased to
fnd that one ar ware of the varieties which T esteem the hest, are
also those which best suit the average Tndian producer,

“For the sake of Tucidity, and as an aid to myself in arriving
at my conclusions, T have divided the 28 Jots info groups.

“Na. 17 is deserihed as Bombayv Pissi, No. 18 as Jubbulpore
Pissi,  These wight proper]y have been grouped with the Mozaffey-
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nagars fnasmuel ag they are very mellow and vield a soft white
flour. The Bombay Pixsi sample contains a few red grains. The
Jubbulpore wight be described as o nixture of while and red
grainy, and confained a few red ones which appeared to be Dy,
However hoth behaved 1 milling ax soft woolly wheats.

“The Bowhayv vielded flonr of a chalky white hue, and the
bread produced from it had an unabivactive appearance hoth iy
crumh and erust. The Jubbulpore sample vielded a soft f@l‘}ing
four not so chalky white as the Bombay, and the hread made frem
it had a hetter appearance in crumb and crust than ile Bomhyay.
This was probably due to the presence of the Durum grains \\‘hinih
would act as a correetive to the chalky whiteness of the Pissi pat
of the sample, T entertain a poor opinion of these wheats fir
bread-making purposes tf used by themselves, but thev would e
useful for blending if a miller wished to counteract the extiene
vellowness of some varicties, and they would be suitable for making
pudding or biscuit Hour, <o if the natives of any district wish 0
grow them they need not e discouraged from doing so. T am
quite sure, however, that in my spinion they are far from being
the best of the 28 lots sent me,  They hehave poorly in milling,
and [ do not like the hread thev vield, which is not only in my
opinion poor i appearance, but poor or had as regards Mavour,
TFor size and shape of loaf they ave about equal to the hetter
Mozaffernagars.

The Pusa Nursery group.

13

Numbers 24 to 29 inelusive of the sel sent me arve known under
the labaratory mumbers Pusa fia, Pusa 7. Pusa 8 Pusa 10, Pusa 11,
and Pusa 12, They are mellow wheals not unlike the Momfer-
nagars in general external appearance, hut as a group thev are
superior {o the Pissix and Mozaffornagars.  The size and <hape of
herry is atiractive. Somie of them remind nie of the New Zealand
Tuscan and the Tuglish Talavera wheats at their hest, but of
course these Tndian wheats ave mueh dvier. ATV of this group
behaved well in milling with the exception of No. 28 (Pusa 1.
They vielded white flour with the exeeplion of 29 (Pusa 121
No. 26 (Pusa 8), contained a fair propmtion and No. 29 a Jarge
one of translueent grains.  Thal means, that the flours from
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diese Tots were ot so whife as the others, indeed the produce of
ay would have 1o be dexey ihed as vellow and granular but hoth
were bright and attraetive, Yor colony of Liad No, 26 came
ot first of this gronp.  No. 20 s ton vellow withoul bleachine
i nsed Dy itself. The bread from No. 28 had a particularly m(:
extornal appearance: No. 25 a mueh hetter flavour than mw.]in:u'\'
Tndian.  The strength of this group is a great surprise to we, 1
dwonld not have thought from the appearance of the wheats that
oy conld be described us strong, and thengh they are nof s
\1!‘11'“;1 as Manitoba or United States Spring \“lltlzli. thev are
yery: mch stroniger than anv Tndian wheats T had pw\:inuJ\'
handlad. By appearance I had placed Noo 26 (Pusa 8) at ho
head of the group, and the haking vesults confirm that /mtinmh*.
[t does vield in a substantial degree that foughness of dough
characteristic of Xmerican Spring Wheat, iu other words, it is
quite wunlike and mueh superiov to the Indian wheats we ordinavily
et in commierce. No. 29 is only elightly hehind 26 in this vespect.
and Nos, 27 and 28 are only a little hehind 29, T can, however,
unhesitatingly say that 26 i the Dest of the group.

Tt represents
a combination of good milling points, first rate hehaviour as dongh,
and first class enlour tn bread.

N, 27,22 und 23.—-These wheats Tahelled respectively © selee-
ted Tara,' “White selecled Tana Khar’ and  “Red  seleeted
Tana Khar’ are in wy opinion very atfractive. The Hara is a
small round Terried ved wheat of a particulaely deep red hue, very”
even in texture. and eontwns no soft or pale erains. The hue is
peenliar and that point ix not a good ane. The Red Tana Klhar
may be called w sister wheat fo the Hara. This also has 2 peenliar
hue. almost lat of dark mahogany. Tt iz Targer in berry than
the Tara. and ke it eonfains no pale or soft coms whatever,
The white Tana Khar is of pavtienlardy nice appearance, mostly
round Derried. of Tife shape. distinetly liard as received, very
translucent withont any pale or soft eorns in the sample. These
{liree wheats behaved particnlarly well in conditioning and milling,
and that weighs greatly fu my opinion.  Of the e, the white
Jana Khar is the hest on that point.  Although thev we hard,
the flonrs theyv vield are not vellow. and the hread has the hue
which one assaciates with Manitoha wheat, @ grevish but hright
white, Tn (Lwse three eases the toughness of dough characteristic
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of American Spring wheat, again oceurs; and is in my view ey
noteworihy,  The breads ave very allractive in appearance, wir,

first vate pile and beawliful crusts. The loaves are not so hie
those whick British hakers obtain from Manitoba or Awericy,
Spring wheat flours, hul they vield that tvpe of hread, and i
some malt extraet were added 1 milling or haking to break dowy,
atill more the effects of great hardness, T Telieve that truly superl,
hreawd woulll be obtained from them.  With only small quantilie.
of wheat available 1 could not experimeut more than 1 have dope
with these wheats, and i all these trials T have used flour, veast,
salt awl waler anly, but if T had more wheat of these three SO,
T would have carried on still further modifications in conditionimg,
milling and baking, in the belief that thev. fine though they oy
are, would Dave responded salisfaciorily to further treatnmwni,
Millers ov merchants buying wheats on appearance would prefo
the White Jany Khar. Tt also mills Detter than the other twa,
but the Red Jana Khar behaves hest in the hakehouse.  On balance
however, and having regard to the vesulls which would probably
ensue from further adjushments of milling and hakehouse treat-
ment, T should sav. that the White Tana Khar is the hest of the
three.

“No. 20 (Selected Gangajali) appears {o he o Duram, the only
one in the entire sct of samples. It s very good of its kind, and
hecanse it is not horny i texture mills hetter than many Thurams,
do.  The flour ix a good colour of its class, the hread made from
it was of very fair colour and of distinetly pleasant flavour. This
means that if for economic or botunical reasoms it he desirable to
grow Durums, this variety ix one {o he recommended.

Remainder.

ST have now dealt with all but Indian Fife (No. G), Beardless
Mozaffernagar grown at Cawnpore (No. 7). The ° Indian Fife’
i« fine looking white whieat. I understand it is neither the ved nov
the white Cavadian Fife hat quite o different wheat obtained by
p
variety.  The sample lot sent me is verv irregular in fexture, s

rrer in Australia as a vesullt of crossing Iife and au Tndian

it eannot be handled to the greatest advantage in milling und
haking.  Several of the other wheats sent me vield beiter flour
and bread than this one,
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« The heardless :\[oznﬁm*nngfr is wliogether stronger in appears
aiee than the ordinary Mozaffernagars <ent me. Tt confains a
Jarge l)wlmﬁum of transhitcent hervies, <o the fowr is neither cuil
sor white Tooking. Tt mills very freelv, and makes broad
cellow e 1 ds wboul as strong as the hest ovdinary Moz {h
pagars, but ag it is uneven i Aexture and ix somewhat non-descript
sits characteristies, T prefer several others of the 28 Jots sent me,

Summary.

“Trom the foregoing remarks it will be gathered that several
of the wheats sent me ave very good,  Tle mesl significant is
No. 26 (Pusa 83 In Noo 22 (White Tana Khar) regarded as
‘\I’“"] of it n‘]lbll]) we have a wheat whicl Tooks really gond
and is w0, 10 \u Ids a granular lively flonr, and in the estimation
of wnst Dakers g really stable and strong flouv is granular. But
the caze of No. 26 (Pusa Si we have a Hour which seems {o he a
compromige hebween the livelv granular flour just mentioned, and the
woff white (lour such as that from the Plssis, vel it iz really strong,
Tt as u miller T could uot have hoth, 1 Wonld clioose the White
Jana Khar, but nany millers would not, and i seems to me that
Yo, 96 (Puza 8) should Be tested exhaustively in zeveral districts
[t i in uy opinion a most pomising wheat.  Several others are

also well worth attention. and T hope ithat from among the vers
- etter sorts of those submiited to
e, ane o soveral may be found 1o give host pm\ﬂ»h\ \1(4]\ of

Tiest, ¢ 1]0”] among L]Il‘ inere

erain and money To the produeer o many or all parts of Tndia.”

ALBERT E. HUMPIIRTES.
WEVBRIDGE, SURREY,
The 23pd Octolier 1909,

Tt will he observed in the alove vepard that considerable stresshas
Teen Taid an {he question of vield.  We do nol consider it out of
Mace fo diseuss ihis aspect of the subjeet in the light of Indiau
eonditions, s ie well-known, several of the winter wheats in
Great Britain are about the bighest vielders of any wheat varieties
m enliivation.  From the paini of view of ihe English farmer
bigh vielding power s a pqmmmmi characleristic of anv wheat
hraught fo ]n: natice.  However high the qualite of the en in it
will not pay him to grow wheat which does not also vield well,
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To offect any huprovement in the wheats nf Great Britain qualify
and yield must be eombined and it is to the solution of this probley,
that Professor Biffen and Mr. Humphries are devoting thej,
altention. A little consideration of the conditions of wheat groy.
ing in Great Britain shows that the growth peried is a long ong
and the supply of nitrogen and water in the soil is ordinariy
cufficient.  Under these cireumstances and provided the summer i
not too cold, Lieavy vields are obtained. According to Hall gyq
dussell,! who have vecently made a study of the Rothamsteaq
Txperiments with a view of ascertaining the factors which defer.
mine ihe vield of wheat, vield of grain is proportional to the
nitrogen supplied and further the type of soil in relation to climate
is a very important factor.  To each soil type there is a limiting
vield bevond which the erop will not go but this Hwit is not the
sare for all varieties of wheat.

The conditions wnder whivh wheat Is grown in India are very
Tifterent from those in Great Brifain and arve not comparahle with
them. A brief experience of actually growing wheat in India
vapidly Jmpress

< the existence of several Timiting factors, for
example, the duration of the growth period, the available maisture,
the amount of nitrogen in the =il and the temperatare.

The most important factor in the production of wheat in Tndia
and one which cannot be altered s the duration of the period of
wrowth,  Suel practices as carly and late sowing of wheat in
Tndia ave impossible except tn some extent in the Punjab.  Tu the
(tangetic plain and on the Black cotton soils of Peninsular India.
the period during which wheat can he sown safely is a Trief oue
and the hest time is roughly about the middle of October. Ton
early sowing vesults in the destruction of the seedlings by heat
and white ants. Too lafe sowing results in defective germination
and in a poor erop.  As a rule it is more dangerous fo sow teo
early than a little too late. At Pusa, there is a period af ahot
Y davs after Octoher 20th for sowing during which wheat gives
the best vesults.  The termination of the wheat growing period ot
larvest time is equally sudden.  The rapid rise in the temperatuse
which hegins 10 set in towards ihe end of Tebruary, escept in ihe
Punjab, cuts short the possibilities of growth and often prevents
ripening taking place. While wheat can ripen above 2 cerluin
temperature it does not grow under these conditions and ﬂlortiiif_‘

P Neture, Of(nhorzhh. 1909
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well defined point after which the crop dries up no malter what
dage it way then have reached. lhigh femperatures  thevefore
fiwit in both directions the growth period of Ludian wheat. Lo
1he Panjab, sowings usually tuke place early in Novender, lnpvest
hegins ab the end of April, and iu this Provinee ihe duration of
the wheat-growing period is longer. In all the wheat aruwing
traets of India there are therefore clearly defined liwits i both
directions in which the wheat plant hos, ay it w ere, to compress all
ity activities.  These activities can be divided into thyee well
marked periods, namely, the early periad including germination
and growth up to the fime fillering is completedd. Then follows
the stage when the wheat begins to \huut and.the grand period of
gy()\\ﬂl is ended by the 1mmdh(m of the cars and the fertilisation

of the lowers,  Tu the thivd period, vipening takes place or {he
wanslocation of the food materials into the grains of the car.
Over an average of years fov any particular wheat fraet lere 3% o
well marked total duration of growth which it i< not sute

exceed. X wheat which cannot mabure during this period whafever
may be its characters and qualitivs is wseless to the enltividors, i
often happens that oceasionallv in any particular tract o wheat with
a tonger period of growth than the normal mav give a good (up
due to the accidental extension, that particnlar year, of the growih
period caused by the Tate onset of the hot weather,  Sueh o pesult
is speedily reversed in trinds extending over several vears and it
i found that any atfempt in Tudia o zrow o variety with a Tonger
growth period than the maxinnan safe period for fhat traet i<
hound 1o be o faiture. The Hmitation o duration of mowth of
witeal i Indin is o gvim faet and one which the wheat Smprover
must leari o face at e outsei. There are other reasans fu adilition
to those of tine, whicly make it desivable for any whead variety
to eomplete the grand period of growih as soon as possible, mamely,
the danger of vust, Rust attacks are wost fo be foared in Junuary
and Febrare and as o rnle the late wheats ave dwmaged by rust
wa nuch greater extent than the early ones. Again, early hot
spells, with dry winds, are 1ot anknown duving the vipening }nnwl
and these injurionsly affect the Tater wheats to a2 much greater
extent than the earljer fvpes. The vield of any variety of wheat
depends Tavgely o its Aillering power, OCier thimes eing wqual,
fhe greater he Hllering power the greater the yieldo A Tage
ot of fi]lm-ing however fakes time wud is fmpossible in Dutia,




20) THE MILLING AND BAKING QUALITIES OF INDIAN WIIEATS,

There secms to be a point heyond which it is not safe for Indiy,
wheats to tiller and any tendeney in the variety to tiller beyoud 1y
sufe point, although admirable under other conditions, is a iy
advautage iu this country,  We have to be content in India wig,
those varicties of wheat which on an average of years ripen in the
time the season permits.  As the growth period is so short auyﬂ]iug
approaching w really ligh vielding variety is excluded. 1y,
experience obtained in acelimatisation work with wheat in {hi
country points to the impnssihiliiy of ever oblaining high yieldiu;
wheats in India.  High vielding Fnglish and north Europeay
winfer wheats, when sowy in the Gangetic plain, often do not evey
reach the shooting stage Dut spend the time in tillering. Eve
American and Canadian Spring wheads sown iu the Punjal varly
in Novewher cannot get (hrough the growih period before the Lot
winds fn May des up the erop. The most that Canadian Red Fife
did at Lvallpur in 1907 and 1908 was to form a few shrivellel
graits with the help of severul extra waterings.  Had this wheat
received the same treatment as the local sorts it is safe to sy, on
the two oceasions on which it was grown by us at Lyallpur, it would
not have vielded the weight of sced sown,  Similar vesults were
obtained with French, Gferman, and Russian wheats both at Pus
and at Lyallpur. They all wasted their opportunities in tilleving
aud were caught Dy the hot weather in many cases before any seel
at all had set,

While the duration of the growth period fo anv tract Twis
the choice of varietivs, the vield of these varieties is affected hy
several Timiling factors.  The most important of these is moisture.
As o rute In India the available soil moisture is too small to give
a full crop and the vield is Hmited hy the water supply. Both an
the black suils of Peniusular Tudia and in maost tracts of the allovium
irigation inereases the vield thereby proving the deficleney of
moisture, T che frvigated wheat tracts of the alluvinm the natul
deficiency of moisture 15 not altogeiber made up by wafering a
the erop has fou mueh water Just after irrigation and often suffo
to some extent before the next one. A shortage of soil moisture
altects the vield esperially af the tillering period. 1f the soil »
too dry hardly any tillering lukes place due to the poor deselop
ment of the seeondary root svstem,  The great importance of the
soil molsture factor has, v the won-irvigated wheat truets such o
the Central Provivees und Bilar, confined the growth of this vep
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mmupdl]\ to the soils whieh retalus moisture best. In the -

gated fracts lighter soils with only moderate power of molsture
otention ean be 110ppenl with wheat.  Although' in st parts of
indin, molsture is geverally in defect, wheat occasional v suffers
from too much moisture, especially in vears in w mh Jn*n\' rains
fall just before aud after sowing, fowards the end

. f the growth
periold or at harvest time,

Another Twiting factor, and this applies to the whole of the
Giangetic plain and to Peninsnlar Tudia, is the sapply of nitrogen,’
Taken ax a whole the wheat cvop of Tndia suffers from a deficiency
of niirogen. Both on the black eoltow soils and on the u]]uxmm.
wheat vesponds e oa warvellous manmer o uifragen especially
pitrogen i the forme ol organic manure. The whea experiments
mnllurtwl for many vears al Cawnpare and at Nagpur amply hear

'r huv ix one important method of inereasivg the nitrogen supply of the ~n1l
in the plains of Indic without manare of any kind. Moreover, it is one which
doex not seent 1o be suffiviently adopted i peactice. To Anerease the sapply of
nitrogen for i wheat crop without applaing iy manuee and without the growth of
a leguminous crop seems at first stuht an had stitement. This method of sitrogen
manuring for wheat consists in Hn exposure of the soil Ty several plongbings tn the
e and alr during the mtensely div hot weathey of \|vnl May and JJune. The
exposire of the soil at this pe vind Tuis an astonishing effect on the sereeding wheat
ctop ] nndoubtedly inereazes the nitrogen available as is seen D the divk een
losiriant Toliwze. When the soil for wheat is nor wrathered during this hot diy
peried . the crop is vellow and stunted and exhibits all the characterstios of
nitvogen hunger,  We obrerved the extraordivary effect ul weathering the seil on
wleat and other sali crops soun after taking up land at Pusa in 1905, and we have
frequently noticed the poor crops which result when this weathering has been
odtted. [n the Punjab, the wheat stubbles wie often left untouched after the
harvest and e not pluuuh«-l il Nymml»m or Octoher jost presio
This practice is in owr opinion most chjeetionabls. More erop ina hotle
quality and vield would prabably result from a proper weathering of the wheat
soil« of India imnediately arter the previous harvest than from any other treatment
The Indian coltivator has at hix command a wethod of nittogen manwving for
wheat which is perhaps the cheapest in the worde 4 serier ol well desianed
demonstrations i the Dado-Gangetie plain to sl the wvat effect of weatlering
the =oil before wheat would we consider confer a great advantage o the rultivator.
The explanation of the extraordinary effeet of weathering is o doubt dae to the
partial stegilisation ol the roil by the intense dviness, heat and leht of ar Indian
ot weather. Inoall probability” these eanses Do about o shnilar st o that
prodiced by antifical heating and by pmmm sucl as Das hun ?uuml in Loeland by
Russell annd s pupils (eide Joarnal af qricaltacad Seinee, 111, 1909, p. 1t
hese dvestizators have found that partial sterilisation UI l}r soil kills off the
phagoeytes, which live on bacteria. and also lavge soil organisms inimieal in other
ways o bacteria, AU the zame time the soil bacteria are killed off but the spores
remain which germinate wud papidly maltiply when the soil is moistened.  The new
bacterial cultures increase at an elormols mlv and the resulting nitrogenous plant
Jood becomes vo weat it plant growth ix greatly stimnlated.  Russell’s results
seam to afford an adequate explavation of the extraordinary munurial effect of
weatheriny Tndian wheatr Tand, Far exposing the sl Awing the hot season hon
Paichs e won e effective than the tive wanden plongh. This is oo donbt dus to
the soil inversion praduced hy the former resulting inoa e complete weathering
and stevilisatinn of the soil,

e o sowing.
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out the paramount importaice of nitrogen, while an Inspectioy yf
the erops of the cultivators indicates the need of this element,
In the Clienah Colony of the Punjab, the supply of nitrogen appears
to be nol inadequate.  The wheat crop here is exceedingly vigorous
and (e dark green colour of the foliage points fo an ample supply
LT RilTegenous manure. This state of affairs is in all probabiliy
due to the extreme prevalence of a hottom growth of loguminmi;
weeds in the wheat fields of the Punjaly which appear to confer on
the soil all the henefits of a leguminous rotation (wide Agriculturd
Joarnal of fadia, Vol. T, 1906, p. 403).

Enough has been said to indicate the probability that Doth the
varieties grown in any fract and also the yield will depeud first of
all on the duration of the growth period.  ¥or each wheat tract it
seems {u De necessary to consider only these wheats which will
mature in the maximum safe period corresponding to that fral.
Thus in Bibar, the period is shorter than that of the upper Daab,
the home of Mozaffernagar white, and wuch shorter than that of
the Canal Colonies of the Punjab. We should expect to find the
yield increase with the duration period and to get higher vields
the Canal Colonies than in Bihar,  Other things heing equal, it is
not likely that a wheat suilable for growth at Lyallpur in ihe
Puujuly would suit north Bihar, while a wheat whieh does well at
Pusa is likely to mature too quickly on the Chenab. Tt will be
futeresting (o discover to what extent the varieties suitable for
growil at Pusa will differ {rom each other in vielding power. It
scems not jmprobatle that these differences will not he great,
Further it remains o be seen in whal wanner such lniting factos
as moisture and nitrogen  differently affect the yield of these
varieties.  But Title attention seems {o have heen paid in India
fo this aspeet of the scientifie stndy of vavicties. The only published
work seems to he (hat of Dobbs! who found at Lyallpur that the
varieties fested there had approximately the same cropping power.
At Tusa, we ave investigating thix subject and are using for the
puepose pre culture wheats differing to some extent in growth
perid and very greatly in agricultural characters and grai
quality. Tt will he iuteresting to see whether these wheats will
show any great differcnces in vielding power and Tiow they will
he differently affected by shor moistare and by a deficieney of
wittogen.  We consider it highly prabable that the ¢holee of the

! Dobbs, [[,’;WI*T”"’"]“ 7/:;17‘];21/‘711;/7(]V‘ull_;lrul ’;‘;U“;”'”jl"ga’?"o's’ Labore, 1908,
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et varietios will tuen wove on genersd sgrienltural charact
st resistapee and on the quality of the m

S, ol
aiu thaw ou the vielding
power of the variety, provided the comparizon is made hetween
wheats which wse up the whole of the maximum sate period of
growth for the traet in question.

The significance of the above milling report to the wheat pro-
Juction and {rade of India iy very great. There is now no doabt
that Indin can produce wheals with far greater flour drength and
with far better milling qualities than the soft whites like the
Mozafternagay of the altuvium and the Pissis grown on the black
soils of Peninsular India, both of which are so largely grown for
export. Such wheats as the new Pusa wheats ave worth more
hoth to the eultivator for lis own cousumption and to the Hone
miller than the weak soft whites. We believe #t will soon he
Jemonstrated that several of the wheat growing tracts of Tndia can
grow wheats of a graiu quality of the swne class as Canadian and
American Spring wheats and that these will commund « much

higher price in England thau fhe present Indian wheats of
commerce.

If the quality of Indian wheat could he improved hy so little
as twn shillings o quarfer (zl]xprnxi]n:l(ely four annas a maund)
this would mean an annual gain to Tudia of 10 less than 500 Takhs
of rupees.  Sueh an dmprovement in quality is easily possible and
way without much difficalty even he exceeded.

Besides grain quality there ave two other respects in which the
[ndian wheat crop can he Improved muwely In rusl resistance and
ju the standing qualities of the straw.

Ax a mle Tadian wheats
are very Hable to rust and as a class

they possess very
The damage done by rust every vear is very

weak straw.
eat,  Watt!
estimated the annual loss eaused by wheat 1usts at 10 per cent. of
{he value of the erop, an estimate which is cerfainly nol an excessive
one.  Translated into monev 10 pev cent. of the value of the
Indiun wheat crop represents an enormous suni, over 400 lakhs
of rupees in the case of the crop of 1889, The production of more
st vesistant wheats with better straw by hvbridisation, suitable
for the various tracts would save a large portion of this enormous
annual loss,  Suel rust rosistunt strong strawed wheats can he

produced and indeed are heing praduced at Pusa at the present
time,
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2} THE MILLING AND BAKING QUATITIES OF INDTAN WHEATS,

The production of new wheats which combine high grain quality
with rust vesistance and goold straw characters might mean for the
whole of Ludia an annual gain to the country of some 900 lakhs
of rupees or the addition of six million sterling to the wealth of
Tudia.

There is one method of improving the wheats exported io
Fngland which the cultivator and the irade have in their owy
hands. This is the growth and sale of wheats uniform in texture
or consistency.  Samples made up of soft, mottled and translucent

grains such as those of Tndian Iife and beardless Mozaffernagar
grown on the Cawnpore Farm cannol he handled to advantage hy
millers,  The sample must he uniform in texture. We have
found that two of the most important causes of this uneventess
of sample in India, apart from the growth of a mixture of types,
are inadequate preparation of the land and {he nse of too much
irvigation water. Oue of the hest means of producing a uniform
sample is to weather the soil during the previous hot weather and
to plough it during the breaks in the monsoon in those tracts in
which the wheat lands are fallowed during the Fharif.  Where the
preliminary weathering is neglected and the wheat lands are net
broken up 111 late, the crop is almost variably uneven in {exture,
The preliminary weathering seems fo lead to a uniform ahsorption
of water by the soil and to prevent Iocal excess and defect of il
moisture. A uniform eondition as vegards soil moisture is naturally
hound up with an even sapply of moisture to he erop and this seems
to e the chief cause of grain of even texture. T wore attention
were paid to preliminary preparation of the wheat Jand in Tndin,
we consider the milling qualitics of the present Indian wheats would
speedily be tmproved.  Tn the Canal ealonies of the Punjahb, which
furnish so much of the wheat for export, far too little attention is
paid {0 preliminary cultivation. This is due no doubt partly to
the size of the holdings but every effort should he made to induee
the enltivators to i1l their Jand well and so improve the grade
of wheat shipped from Karachi. If definife grades were also
established and maintained by the trade and red and white wheats
weve Lept separate still ligher prices would he obtained.

Prsa,
The 18th November 1909.
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