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PLANTING OF SPRING WHEAT IN THE HORTH

Praf V. A. Cherniy
Dr Ag Sci

The possibility of raising in the Par North comparatively variegated
orope, incluling epring wheat, was demonstrated not lomg ago Ly a pioneer

" in noithern agriculture, A. Zhuravekiy, corresponding member of the Academy

Sclsnsces USSR-and foundex of the first exporimental station in Pripoiyar'se
ﬁiynn: .Bola? -Tegion: - howe* = may be specific place nams/ on the
Pachora. The Polmr Experinmenial s.ation of the All-Union Imstitute of
Plant Growing demonastiatsd this poesibility rnler the conditions prevailing
in the Transpolar Kegion. However, spring vheat, the most valuable grain
©70p, 18 not very videly aistributed in northarn Eurvpean USSR, Sowing
18 liwited as far south r> the SChh paralle?, and it 1s founi even less
frequently as one moves farther north. In cemin yoars some rpring wheat
may be. found in ¥kolkhoz felds almost &ll the way tc the Ars4is Circle.

The All-Union Agrioultural Exposition displayed soms heantiful samples
of polar agrioul*ural products; the spring wheat wac not inferior to that
of wny ocuhar ragions where it 18 the chief crop.

Horth ol 60 degrees latitude in the territory which we have proviasionally
made & geparate agrisulturnl zons, barley predominatese among the spring grain
crops: the two-rowed variety in the southern part of the zone and the mmlti-
rowsd, local, northern varieties Iz the northern part. Oats are grown almiut
on an eQual footing with bdarley at the acnthern dboundary of this provisional
zone. Wheat 1s grown here only on very small plots. In higher latitudes the
poportion of darley 1s greatly incysased and ocats extend up to the polar
regions, but wheat soarcely reaches .the 624 or 63 parallel.
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The period from sprout to waxen meturity in the esrly-ripening
varieties of spring wheat, two-rowed barley, and oats Is almost equal
Although in the ncrthern part of the zons the groving period of the
early-ripening verieties of wheat ie 6 - 7 days longer than that of
local northern barleye, 1t can be considerably shortened by & system
of agrotechnical measwes. .

Bven at a latitude of 65.3 degrees north (Mezen‘) the average
mmpber of days witha temperature of 5 degrees and over is 120, amd
an averags of 69 days has & temperature of 10 degrees. The average
total of heat from 15 Mey to 15 September amounts to 1,300 degrees;
the swm ‘total of +the average deily temperatures for the warm
periocd 1s 1,38k degrees; the average duration of a frostless per
1575 fays. At the 624 to the 63d parallel (Onega-Troitsko-Pectorskoye),
vhich may be considered the provisionasl boundary between the northern and
gouthern ' perts. of  the 2om9, there are 83 to 102 days withe temperature
of: .10 dogrees and over, .and the average duration of & frostless pericd is
frem 82°tc 95 daya. The total heat in these latitudes is more _imited, but
this hect deficiency s appreciably reduced by the length of the northorn
‘swamer day erd by more intensiva assimilation. This has been indicated by

- Koatychev;’ Iaub‘unko, Obclenekiy, and other reasarchers.

3 !‘mimzav ‘wrote: "The emiounit of ‘solar energy =ssimilated by our
erope muat: be consid *rad wirtually the best eingle exsct measuremsnt of
productiveness for thess creps.” From this viewpoint whest end certain
other agricsultural plants in the morth have adequate conditions for a
high degree of productivity.

Accord to data of the Ust'-Teillemsk Rxperimental Staticn {65.5
degrees north) the maxfmum daily growth of berley reaches 8 centimeters,
' and of rye, 11 centimeters.

Late srring and sarly fall frosts may have an unfavorable effect on
crops in tas northern zone, even in the southern part of it. However,
agrotechnical measures, ing into rccount northern agricultural
conditions and the biological peculiarities of wheat, can be used to
combat the nogative rction of poseible frosts at individual seeanns.

Our observations and reseaxch for mary years in the northern zone heve
dexonstrated] that spring wheat aid barley in the first stages of development
endwre almost without trouble & frost of minus S - § degrees centigrade. The
early dates of this phase arrive during the first 10 dayas of Juune. According
to drta from the Mezen' Neteorologicel Statior, ‘Le minioum temperaturs for
June is not usually below L.7 degrees centigrads. The negative effect of
short frosts during the ripening period shown by cell desiccetion, the
deforming effect by fce foumed in the intercellnlar spaces, aud, conseqvently,
the irreparable coagulation of the colloid matter of the rlasma, depend upon
the strength and duration of the frost and the water content in the grain.

. Our studies ™der field comditions in the northern zone (61.7 . 5.5
degrees north) permit us to assert that in the period of waxen maturity,
with the moisture of the ripening grain sbout 25 percent, the short frosts
of the intensity menticned (minus 5.5 -~ .0 dmgrees centigrado) had no
wafavorabl: effect on the quality of the seed emd the technological qualitise
of *he wheat.' From data coverirg a period of yeare, such mininmum temperatures
during tris period may almost be excluded. In the nortbern part of the zone

. tlay are possible in the ripening period, but it is entirely possible to
lessen or even eliminate their adverse effect.
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. Our research work in the northern zome with different seeding dates ]
6l varied feeding programs esteblished the fact that with a phcephorus "
- -apd’ potessium regimen, a grain of spring vheet in the beginning phase of g
 waxy ripening, with more than 25 percent mointure, was not injured by
troet. ;

These experiments ir Pripolrarfye showed ‘thet & grain of epring wheat
(Garnet, Worthern variety), overtaken at the beginning of its waxy ripening
by a frost of minus 6.0 degrees centigrade had 93 - 95 percent germination,
while on & control plot the germination did not exceed 76 - 80 percent.

Chemical analysis of grains produced on different feeding programs
-shoved that phasphate potassium fertilizers contributed to an increase
1w the crwde fat content of the grain. It ie possible that this will

Prove to be o protection egainet frost. Meanwhile, emalysie of the
‘bresd -making qualities of this grein showed sufficiertly high indexes.

.. In the;north the postharvest ripening 1e also of great importance.
~ ;- The comparatively: low temperatures during winter stovage do not hasten
“'ths_postharvest ripering, and the increaséd mdlitwre in.ihe geéds doss
'mot eliminate thelr pospible injury-firom freezing at temperature which
- sonetimes, reach minus. 50 = 55 degrees centligrade.

¥ thie connention. of couras, the problem arises of hastening the
postharvest ripening process.and obteining rayeiologically ripsned sesds
before they are put into winter etorsge. In the past, according to old
kolkhor members in the northern zone, barley xrain, reserved for the next
- Year's soving, was dried in barns aaxl then t“reshed and stored until : :
- ’ spring. ’
DY We obtained more piacise data on the dates amd temperature at which
the grain achieves its normal ripening, and we also determined the germirmtion
of seeds after thermal drying.

n The results of our studies of ssed germination at different dates,
a. | after harveeting and drying the seeds under varying conditions, 1nf1cated
: that there was an advantage in drying them in sheaves in the barns for
1l - 2 days at an averzge tewperature of 30 - 40 degrees centigrade, with

a maximum of 45 degrees. After drying, the seeds had normal mristure

and germination,

Comploting the pos’arvest processes up to the iime of winter storage is
1s of extraurdinary importance in the north, particvlarly in the northern
part of the zone. Netural drying of the soede in spring 13 extremely i
difficult becauce of the ccuprratively low temperatury and the high per- =
centage of moistvre in the air.

Obteining high-Quelity see acquiree special importance in the north
in connection with new crops like wheat. High quality contributee to
stability even in the face of possible unfavorable cond:tions. Thus, as a
resalt of the coniinued reproduction of apring-wheat ssed in ihs no-tbern
, tone, subjonted every year to lowered temperatu:res, the £ifth reproduction
with mirus 5.5 dogrees of frost at the beginning of tha wary ripsning has
prcikuced seeda with good germination -- 14 percent abeve the s*andard.

The 014 areole land in the northern zone (Arkhangel'sk Oblast, Komi
ASER) satisfies conditions necessary for spring wheat. The medium to
1ight loams prevailing here (acccrding to mechaniocal compositicn) ave
not highly acidic and are couwparable ir humus, nitrogen, free phosphurus,
ard potassime to the soil of ths central regions of the northern non-
chernozem sirip. The comparatively high fertility of Mezen' soil rmst
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ailso be noted. Individual soil inspections conducted by us in the kolkhozes
at-Mezen' showed that clayey solls comtained 2 - 3 percent hums and, 0.2 -
0.3 percent nitrogen. We often noted a sufficiently high content of free

\. phosphoric “acid, but a comparatively low content of free potassiun.

s

.7 g aversge ylsld of grain crope in the flelds we ingpacted was not
leeg than 10 - 12 centners per hectare.

!
.. Minmeral and organic fertilizers had a sufficlently strong effect on the
- yield and quelity of the spring wheat in the cla arable ground of the northern
‘sops.. i ¥itrate ferilizers in our field experiments increased the yield 2 - 2.5
times over a comparatively nigh staniard yield (11 centners per hectare);
©.. v 'phosphate ‘and-potaesium fertilizers increased it 50 ~ 60 percent. Howvever,
: "the inoreassd standards of nitrate fertilizers under. the conditions of the
- noyrthern zome' (especially the northern part of it) .caneed & heavier growth
.of gmokers and made’ the grains on the main ard secondary ‘spikes ripen at
different times.:  In this comnection, a fractiopal: introduction of nitrogen
~ 48 preferred (before scwing dnd vegetatiorn periods) as this produces a detter

1 yield of higher quality.-
Vi Local ‘Tertilizers also proved o have an excellent effect on the spring-
... whemt orop.. To be specially aoted emocg them ia peat, of wvhich thare 1s. an
unlimited supply here. 'In our experiments, pest prepared during.the previous
smmer and ‘well decompossd increassd the yield 20 percent; moreover, the total
alvumen ccntent of the grain eurpassed ‘the standard by 2° percent.

There are also beds of high-grade phosphites which can be successfully
used in cultivating spring wheat and other sagricultural crops.

Our studies provided us with a sufficient basis for considering that
the reasons for tho limitations on epring wheat were not so much the climate
amd s0%l as the agrotechnical measures, which did not alwaye correspond to
local biological peculiaritias.

The whole system of such measures must be direciod toward shortening
the vegetation period, accelerating maturity, and cbtaining stadbility under
poseible wrfavorable meteorological conditions in individual years as well
as toward inbreasing productivity. For exsmpie, the use of early-ripening
verieties, verns.ization, early sowing dates, sowing standards, and certuin
agrotechnical procedures should be included among tucse meagures.

Testing of varieties was not included in our ressarch task. We did,
however, mats & Corpe..tivo estimale of two variejies in the northe.n part
of the rone: Carnst (V. Lutestens) acd Northern 7. Milturum). The
indsxes fevored the latter.Comparative uowiags in the southern part of <he
zone showed tbat the Garnet variety vas preferable tn Lutestens Nc 62.
Yernalizatiun 5f the early varieties (Garnet, Northern) in the north
shortensd the period of vegetation by 2 - 3 days (and increased the
yield), very important for the northern part of the zone.

It was nsoessary to ecw spring vheat earliier than other grains in
the northern zone.

The earlier date Yor wheat sowing depends directly on the soil's
being worked over before sowiug and rreprring it for the seed.

Expeditions for inspection of grain crops and f£i-13 experiments in
the northern zone provide reason for belleving that, even In its morthern
part, according to the timee, 1t 13 entirely possible, by shallow plowing
ard t1lling to vork the soll after ths grain harvect. Tais makes 1t
poasidbly $o 1imit the sprins wurk before sesding in average andi 1light loams
t« harrowimg two cor three times. Heavier work -- with a cultivator or gang
plov -- may be necissary only in individual cases.
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A spring plowing to fuil depth is cf'ten done for spring grains in the
north. Such plowing uelays the sowing date amd turns up to the surface
wends which have not been able to grow since fall, In our experiments with
spring plowing to the full depth, the mumbor of weeds in spring wheat sowlng
anounted. to 176 per square meters, but in epring work with a weng olow to
the depth of 8 - 10 centimeters the number did not exceed T8 per squere

meter.

The upper layer of the poil is considerably less broken up in less
vigorous, ‘shallow plowing before sseding. Deep prescwing plowing produces
O ‘ unequal distribution of the seed and increases the difference betwwen the
) . laboratory yield and total fleld yields. With full-depth epring plowing
; the nimber: of sprouts per equare meter was 302, with 8 - 10 centimeter S
plewing, 329. ' In the former case the yleld of spring wheat was 14.9 :
‘centners per nectare, In the latter 16.3.

- . Uniformity in the distritution of seeds st the stipulated dspth alsc
“hag; both in:general and in partigular, an enormcus importance in the northern
. ‘zone because 1t creates the conditions for a more even later development of
‘. the.plants and the ripening of the crop.

|- Becauss of ‘the pecullarites of climatic coniitlons in the northern and
‘southern : parts of. the. zome; different soving standards are used. With the
" higher stamdsrd of sowing -- for smAller areas of: supply - - more plants are
' ‘ T “obtained . with primary spikes, from which the harvest in the northern part
S i ‘of the tone Emst be produced. . In the southern vart where the frogtless
’ periols are longer ani the secondary spikes yield rich crops, the area of
supply oan be increased amd, therewith, the sowing standard can.be reduced.
1¢ the amount of seod for the northern part of the zone must lie within
the 1imits of 7 - 7.5 million per hectare, in the southern part, where the
fi0lds are free of weeds &nd the sowing dates are early, th's norm can be
reduced to 5 million. These conclusions were reached by studyiny the
problem from every side, both in very amall and very large land allotments.
In our tests we obialned the following yields for the northern part of the
zons depenling upon the sowing norm: with a 5.5 million norm the yield was
20.9 centners psr hectare; with €.5 million, it was 23.0 centpers. In the
southern pert, with a sowing norm of 5 million, the yield was 23.3 centners,
apd with 6 mililon, it was 23.5 centnere. Thie norm reduction in the south
cl 18 poseible alsc because here spring wheat disease caused by the Fusarium
' culworus 18 rarely noted. This 1s one of the principal causes for cutting-
in young orops in the central section of the northern nonchernozen strip.

Many years of inveastigation did nct reveal any important troubles in
oarly varicties of sycing wheat in the northern zone either through disease

or pests. :

We must consider the :ipening of grain axd strav at different times,
as a special featurs of epring-whea® planting in the northern zons {its
northern part). This may be the reslt of the lower air temperatuvres
during the ripening period anmd its greater dampness, 8s well as 6f the .
later periods for seeding. Ohviously, a slower disintegratior of the o
chlorophyll takes place under such conditions of gshortened northern )

gumer days.

Morphologically, such a state 13 charactsrized by the fact that the
grain has all the signs of waxy ripeness -- 27 - 28 percent yellow, soft,
posty moisture -- vhile the straw (primary stalk) stlll has all the signs
of immature ripening in its color.

r In harvesti~g the wJ t in this condition, with subsequent dispocal
: of racke in sheaves, th- ,iraw acquires the normal color cf the waxy
phase of ripensss and the grain becomes less moist.
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. . In determming the gquality «f the crop 1t was shown that the quality of
‘the’ grain in the waxy state of ripenmsss when the straw displayed signs of
{mmature ripeness was not inferior to that ascerteined for grain and straw

: r:lpsning simlt&naously

< Tn connacticm with the fact that, when frosts are forscauyt, it might
7. become necessary to harvest the: wheat at earlier dates, analyses werc made
. of the ‘grain crop harvested at the begimning and et the stage of. compiete
vaxy ripeness (Pripolyar yo, 1940}, Approximate indexes were obtained for
_both cases.. .

o Bomt\hing remains +to be -said abow’ arranging the rotétion of spring-

: j‘vhoat orops’ in the. northern zoms. Winter rye ie preferred to barley here

.. as the first crop, especially where 1t 1z cultivated on cleared fertilized
?allow. - The lats gathering of the- potato crop- 18 one of the Pactora ruling
- out thisvvegetable as afirvat crop since it 1s not always possible to plow on
time “after it 1s:brought dn.’ Witheut exception, the vost £iret erop of all
for vheat is perennial’ grass., ‘Sowing epring: vheat: after. persmnlsl grase on a
foumiation of phosphate pota.ssium fertilizer should ‘snsirs:a high quality of
grelin andl extremsly stable yields.  Thus, in'our experimnts in the southsrn
part of the northern zeme (1942) the: 7161d 1n wheat ‘sowed afier.clover on &
phosphate potassium foundation amounted 46" 36 .centnsrs. per hectare: (without
Pertilization, 23.5 centnors’ per. hectare), while the §ield in gowing after
om, vith :rortilizatims rea.ohed & total of 21 centnere per hectare.

Iu nonnlusion, e cite tho camparative dats. obtained on the yield of
spring vheat in various latitides: at 55 - 56 degrees (1934 - 1947) ‘the
yie1d awounted to 16.6 centners per hectare; at 61 - 62 degrees (1937 - 1938 -
1942) %o 32.7 centners per hectare; at 65.5 degrees (1940 - 1941) to 19.0
centners per hectare. As this data shows, the soutuern part of the northern
zone merite special attention.

The ratio of hoat ard light is more favorable here, andi the soil
conditions, and the apount and distribution of rrecipitation permit the
acst prodwctive use of fertilirer and iis fractional introduction, ensuring
not only stable harvests but high quality.

In the Yourth Five-Year Plan, spring wheat in the southern part of the
northern zopne must ocoupy a pre-eminent place among grain crops.in crop
rotation and mst take a considerable advance in the north rn pert of the
zone.
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