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CONFIBENTIAL

A _METHOD OF FORMING TURF IN THE SEMIARID ITEFPE OF SOUTHERN KAZAKHSTAN

- V. Yo. Kazakov

The sowing of ﬁrnminoae-,lfoguminoue grass mixtures forme
the basis of tho grams=field rotation syetem andys lvor two funda=-
mental problems of agricultural production: 1) Progressive improve=
ment of soil fertility, and 2) Inocreans in livestook production,

The turf oreated by growing ﬂnmineu-ﬁeguminouo perennial
graseses is a principal factor in the progressive improvement of
soll fertility. By turf (travyanpy plast) is meant the upper soil
horizon which contains a large quantity of living and dead roots
and the sprouts of vegetation, All these roots represent the
basic material from which hume is formed as a result of the ac-
tivity of anserobic bacteria., It is perfectly clear that the
greater this root mass in the soil @, the more perfectly
the turf will develop and the more fertile the soil will become,

~ Due to the singular elimatic conditions which prevail in
the aemié;.:ﬁ-ateppe zone, turf is usually not created either
by nature itself in natursl settings or by the growing of perenw-
nial grasses as now practiced,

According to the teaching of V. R. Vil'yams, the soil and
its fertility are formed under the influence of biological pro-
ceases which take place mainly as the result of the activity of
vegetation and of macro- and microorganisms., All other factors
of soil Tormation - climate, local relief, mother rock, and others =
play their part in soil formation in relaticn to the manner in
which they affect blological processes in the soil,

The entire soil formation process p?oeesds on the basis of
internal conflicts, which are the motiwi% for the contimity
and noninterruption of the process. The main opposing soil for=
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mation processans aret 1) Fermation and accumilation of organie

mtter, and 2) Dieintegration ond dispersion of organic matter,
Depending on external conditions mch as the nature of the

soil, itn origin, local relief, and especially climate, either
procesmen of organic matter formetion and accum\htion,f togother
with which, under given oenditions, soll structure is oreated and
soil fertility progressively increases )f or processes of organic
matter dieintegration and diaperaicn’ [ together with which, soil
structure is destroyed and soll fertility steedily declines )f m‘ub%
predominate in thﬁ soil evelution procees.

In the warm climate of the aemi%ateppe gone of scuthern
Kazakhetan, processes of disintegration and dispersion of organio
matter predominate over processes of &9 oreati O-E,m'g%hoﬁ;{m
i observed not only on fields devoted to grain and industrial
orops, tut also on wasteland, and not infrequently on fielde
covered with perennial grasses under conditions of agricultural
practice now in vogue.

Because of extremely unfavorable external envirompe/p?al factors

such as very h fttemperature, very low relative of the air, 4
,c,(..:.g
and very precipitation (especially in the summertime),

steppe vegetation experiences a low degree of development, grass

cover is usually very patchy, the sparsity of vegetation causes

high soil temperatures, end evaporation of molsture from soil and ,

Y
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3
i
3

veg'etation- 1s intense, The precipitation absorption capacity of

Ahet-icind—ef almost ba:&:lnd,at the same tima)very commsoi is ) /\m
extremely .1ow. Under ewch conditions, steppe grasses -mq% d
‘Qeomplet"'zgﬁheir W, abbreviate their vegetative period
(this remlte in a reduction of their above=- and below-ground mess),

and not infrequently dry up esrly in summer. The emall maes of
roots developed by the sparsely-standing and poorly~developed plants
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mlakly mineralizes under aerohie econditione and there ie no

inorease in the fumin content of the soil, Even though soil has
lain idle as wactoland or fallow for a long time, grass cover does
not develop nor does the structure of the soil improve to any
noticeable degree, There is a slight improvement in the amount i
= operatsMlin nature when the uoﬂ%
Almost the same thing happens when ficlds are planted to peren-

of mineral feeding elements, but this is due in some degrec to M

nial grasses undor conditions of agriomltural practice now in effect.
Prenont practice does not oall for tho sowing of grans mixtures
but for the sowing of one kind of legumincus graaa[ ghe sced sowing
rate 1s so low that an extremely spnrse stend of gra;s resulta,
All ocurrent agricultural regulations recommend the sowing of 10=-12
kilograms of alfalfa seed per hectare on fields where irripation
is precticed and 5-7 kilograms on fields where dry ferming is
carried on. At there rates, not more then 4-4.5 million germinated
seeds are sovn on a hectare of irrigated land and enly about two
million on a hectare of dry-farmed land. But since field germi-
nation of perennial gracs sceds is low, the m:mber of plants sprou=
ting is about half as great as the mumbor of seeds aovrh and the
stand obtained is very sparse. The sparsity of the stand results
in the fo:_llowing consequences: when scwn without a cover crop, the 5
grasses yAeld hardly any hay at all during the first year and are

b very weed-infested; when sown under a grain cover ci;op on irrigated
land, the grasses are sharply decimated by interspecies competition)
and when similarly sown on dry-farmed land they are killed almost

L S N M S SR

completely, In succeeding yéare, the stand contimies to decline,
becomes more weed-infested, and little hay 1s obtained - and that of
low quality, As & result of the sparse stand, the soil is not en=-

riched with any apprediable quantity of roots!, hewee are only loosely

L :
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, wd
interlaced, and no turf is formed, Soil sparse grass stand

&= 1s not conditioped for absorbing the maximum poseible amount
(ia')u’. ¥ VIvE
of wnter.m it heats up under the mn's mcerching

reys and the water is quickly evaperated, In the absence of turt,

atnospherio oxygen freely penetrates the soil and the roots proesent
in small quantity are fully mineralized, Thue, demmy ther be/

no appreclable hupus gocumulation in the soil even two to three
\

Years after grans-wae EOWN,

Concerning the accumulation of root masses in the soil,

V. R, Vil'yame wrotes "It muet be remomberod that the main missicns
of a grass field are the accumilation in the soil of as large a
quantity of organic matter as possible and at the same time arm

wide a distribution of the organic matier in the soil as possible,
Both missions are acoomplished by the roots of perennial grasses:
they similtanecusly break up the soil and consolidate it. Thuo

far, it has not been poseible to find a substitute for this service
porformed by roots,"

Cr‘qa'cion of turf and basic improvement of soil fertility in
semidewermoteppe zones is posaible only if by some means the pro=
cesses of organic matter disintegration and dispersion are weakened
and the processes of organic matter formation and sccumilation are
strengthened, Such a means is the creation of a heavy and thick
vegetative cover by sowing Aramineae-}..eguminosae grass m:l.xtureg.

Only a heavy and thick vegetutive cover can m .
mat the soil, creute high-quality turf, enrich the soil with a
large quantity of organic matter, create steble soil structure,
and assure a large) high=quality hay harvest from the very first
year after grasses have been sowm,

The thioke::%u stand of}(ramineae-}eguminoaae grasses -
A ona fleld, the more quickly wj be enriched and a
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change in the olimate take place. In experiments carried aut on
pledmont cheatrut solle (underlain with gravel nesT Zw mrface),
on light chestnut carbonated soile in the aemi zone, and on
glavozem soile in the desert zone of Alma-Ata Oblant, & thick

vegetative oover of ﬂ’raminne%eguminonu grarses (erented by in=

S,

ereaning the amount of nood eown
W always ohowed 8 great effect on all en=
vironmental conditions of the fields, partioulurly on noil tempera=
ture, air moirture near the ground, and on soil moisture., For
example, in experiments eonducted on piedmont chestrut soils when
the heavy vegetative cover of ﬁraminue:ﬂeguminoue gransen was

two years old, surface soil temporature at 1300 hours in June,
July, end August wan 20 percent (7-10 degreoa) lovor and relative
molsture of the air nenr the earth was 25 percent higher than when
the vegetative cover wan eparse (See Figure 1).

At the some tive, goll moisture in the 0-70 centimeter deep
layer was greater under @ thick)than undor & Bparse, stend. The
excess molsture under the thick stand amountnd to 3-4 percent of
the weight of the dry goil (See Flgure 2),

It 1e perfectly clear that when perenﬁial grasses form @ heavy
vegetative cover, they create for themselves fasvorable conditions
for survival by moderating the harmful effect of a hot climate. The

heavy grase stands of the experiments not only did not z;urn up[ but

grew considerably petter than did grasees in sparee gtends, Grasees

e

i in sparse stands do not put up 8 £ight against the hest in the air
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with the result thet the scorching heat penetrates the soil.

By retarding hesting 4 of the soil, thick vegetative cover
{ reduces evaporation of moisture in the soil and therefore the soil
(shielded by guch cover) is more eaaily able to absorb moisture and
conserve it for growth purposes. This prcposition vas propcunded
by V. V. Dokuchayev, A. A, Izmail'skly, a8 well as by V. R. Vil'yams
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Figure 1, Effect of Thickness of Perennial Grass Stand on Soll Temperature
and Relative Air Moisture Near the Surface of the Soil, 1300 Hours,
Second Year after Seoding (Kazakhstan Agrioultural Inatitute, 1947)

1, Soil temperature and air moisture on fallow

2, Same, under sperse stand of grass (29 centimeters)

3, Snme, under average stand of grass (9 centimeters)

4., Seme, under thick stand of grass (4 centimeters)

_Unirrigated Irvigated
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0=70 Centime~
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Figure 2. Effect of Thickness of Perennial Grass Stand on Soil Moisture,

Second Year after Seeding (Kazakhstan Agrimliﬁll Institute)

%e»;‘ 1., Moisture under sparse stand
: 2, Molsture under average stand
3 3. Moisture under thick stand

e
F2

_f',f"?t‘?

et
S

s

CONFIOERTIAL

-6-

Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090093-0 i



Declassified in Part - Sanitized Copy Approved for Release 2012/04/05 : CIA-RDP82-00039R000100090093-0

GONFINENTIAL

in hin celebrated atudy of the turf paried in the soil formetion

procesn,

S0il microorganisms increase considerably whem organiec
mattor is plentiful., And with a thicker atand of Aramineac-
loguminouo grasses there 1s an inorease of organio matter =
in the form of living and deud roots,

For example, in experimentn on unirrigated piedmont chertmut
aoils, three years after being seeded, mparse stands had acoum-
lated 43,8 centners of dry root matter per heotare while thiok
stands had acoumulated 9.2 centners in the 0-20 centimeter deep
soil layer, Under irrigaticn, sparse stands acounilated 110.7,
thick stands 217.9 centners por hectare in the 0«30 centimeter
deep soil layer, Other details are shown in Table 1.

Table 1, Root Acoumulation by Sparse and Thick Grass Stands on
Piedment Chestrut Soils Underlain with Gravel (Grasa Mixture
Consisted of Alfalfa (Medicago pativa), Crested Wheat Grass
(Agropyron oristatum), and Quesle Grass (Agropyron repens)
Seeding Rate Jrrigated

Der Hectare Dzzium§14uL£h294uLJnxa:
centners per ha

Millions Kilograms, 19/6# 1947 1948% 19,6# 1947% 19,8+
of Ger- with 100%
minated Germina=-

Sceds _ tdon
347 83 197 241 438 27 403 110.7
; 5.2 129 213 30.0 59.5 23.2 62.1 187.3
i 10,87 265 2.8 56,1 8.3 2.1 70,0 2179
17,54 430 288 593 82,3 342 79,0 199.7

26,32 65.1 34.0 63.1 87.0  34.6 111.3 217.4
34450 85.9 38.3 73.6 94e2 4345 106,2 170.3

* 19461 first year after seeding; 1947t second year after seeding;
1948: third year after seeding,

In experiments on unirrigated sierczem soils, two yesrs after@
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auod%mrae stande had acoumlated 83,1 centners of roots %
per heotare) thick etands 110.5 centnere in the 030 centimeter é
deep #oil layer, Under irrigation, sparae ntands had acoume
lated 58-65 centners;, thick atands 70-88 centners per hectare
in the same soil layer (See Table 2),

Table 2, Root Accumulation by Spavse and Thick Grass Stands on j

Sierozem Soils (Grase Mixture: 35 Fercent Alfalfa, 65 Percent
<
Arestod Wheat Graes)

Seeding Rate & Rootn in 0-30 Ceptinoter Lover (gentners per heatare)

Dbor Heotare = Unirrigated Unirrigated Irrigated Irrigated

and but Ferti. but and Fertia
Millions Kilograms, Unfertilized 1lized with Unfertilized 1lized with
of Ger- with 1007 NPK NPX
minated Gorminan-
Seqda _ tlon 1047 1948w 1947+ 1948%  JOA7¢ 1948%  1947% 2048

3.33 6.3 63.0 83,1 55,8 88,8 74,6 58,6 58,9 65.3
4.9 10,1 The3  104,1 64,7 103.2 89.1 61,5 9.9 7.5
9.92 20,2 8.8 110.5 73.8 106,1 95,3 65,3 102,2 88,6
19.84 40.4 88,2 106,1 59,2 98,6 102.,4 70,0 96,6 84.3

#1947s first yesr after secding; 19481 second year after
sceding.,

It 18 striking thot the amount of root matter acoumilated
by the grass on irrigated silerozem soils two years aftor seeding
not only was not greater but was considerably less than the amount
accumlated aftor one year of 1lifu, The-segson-fer ghis result
wi‘s‘}r{pparently, e fact that 1948 was & very dry ar.xd hot year
and that irrigation ocreated condiiions in the soil which promoted

e R

il

deterioration of root matter., Future experiments will permit a
closer determination of the csuses of this phenomencn.,

A very important fact connected with root development by
varyingly thick grass stands must be mentioned., Experimente
indlcated that as the stand becomes thicker the percentage of
fine roots increases - an importent factor in soil structure

development, Table 3 gives the data.
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aaed%mrae etande had acoumlated 83,1 centners of roots
per heotare) thick stands 110.5 centnere in the 0=30 centimeter
deep soil layer, Under irrigation, eparse stande had acoum=
lated 58-65 centners; thick atands 70-88 centners per hectare
in the same eoil) layer (See Table 2),
Table 2, Root Accumulation by Sparse and Thick Grass Stands on
Sierozem Soils (Grase Mixture: 35 Fercent Alfalfa, 65 Fercent
i;eatod Wheat Grass)

Seeding Rate :

Dor Heotare = Unirrigated Unirrigated Irrigated Irrigated
and but Ferti- but end Fertis
Millions Kilograms, Unfertilized 1ized with  Unfertilized 1lized with

of Ger= with 1007 NPK NEX
minated Gormina-

Seads _ tdon  _1OA7% J1O4G% JO47# 1948 JOA7¢ 1948  OA7% LOLE*
3.33 6.3 63,0 83,1 55,8 88,8 746 58,6 58,9 65.3
4.9 10.1 7403 1041 64,7 103.2 89,1 61.5  96.9 725
9.92 20,2 8.8 110.5 73.8106.1 95,3 65,3 102,2 88,6
19.84 40s4 88.2 106,1 59.2 98,6 102.4 70.0 96,6 84.3
#1947: first year after secding; 1948: second year after

sceding,

It 18 striking thet the amount of root matter accumilated
by the gross on irrigated slerozem soils two years sfter seeding
not only was not greater but was considerably less than the amount
acoumulated after one year of life. 1ho-9¢*oon—£er ghie result
wiir”ibparantly, 6 fact that 1948 was a very dry e;d hot year
and that irrigation ereated conditions in the soil which promoted

;f deterioration of root matter, Future experiments will permit a
| closer determination of the causes of this phenomenon.

A very important fact connected with root development by
varyingly thick grass stands must be mentioned, Experiments
indlcated that as the stand becomes thicker the percentage of
fine roots increases - an important faector in soil structure

development, Table 3 gives the data,
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Table 3, The Nature of Porennial Grams Reot Systems in Rela-
tion to Thioknesa of Stand (Percentage of Fine Roots Leas than
One Millimeter in Diameter)

Componi= Wﬂﬁ-ﬁﬂlﬂ———-a W&Qﬂl’———f,
~year=old grase 2=year=0ld grans

tion of
= Seedins —Unirricated . Irrigated __ 5eodina_!mrzmm_— Irrieated

Mixture
(Mnn- 0-20 em 20=46 om 0=20 om 20=46 cm (uim =20 om 20=46 om 0«20 cm 20-46 om
ons of ons o
Germi=- Germi=
nated nated
Seeds Secdn
Alfalfa
and Cres=-
ted Wheat
Granan 3,47 22,3 20,3 2L.4 6.2 1,33 43.8 56,5  43.3 4345
Snmo 10.87 24.2 21|2 210-6 1605 9092 62’8 59|° 55.0 54-0
Same 34,50 26.9 23,1 26,7 18,0 19.84 66,8 172.0 65,0 53.5
The accumilation by a thiock grass stand of large amounta
of roota, which serve to create good turf, leads to a consi-
derable increase in the amount of hums in the soil, Data
concerning umis accumlation in chestnut soils are shomn
in Table 4.
Teble 4. Effect of the Thiclmess of a Grase Stand on Hums
Accumulation in Irrigated Piedmont Chestmut Solls (Graes 1is
Three Years 0ld)
Seeding Rete per ha Humis in Absolutely Dr Soil in lLayers Percent

Tndim 3 com——

Millions Kilograms, 0-10 cm 1020 em 20=-30 em 0-30 em
of Ger- with 100%
minated Germina- :

Seeds tion — &
8.3 2.7 203 137 1.8 100
26,5 259 231 L& 2.2 123 ]

85.9 207 228 150 1.98 109

Table 4 shows that the greatest increase in the most

i
H
4
j
3

valuable component of soll - humas = tokes place during the
third year after seeding when grass mixtures are sown at the
rate of 10.87 million germinated seeds per hectare., In this
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connection, it should be noted that the sharp inerease in huma
content cooura only when the grass has hecome three years oldj

it was not deteoted g under ‘,t.v_vg-yeqr-old grasses either in
chestmut or sierozem moila. It le w/that during the firat
two yeara of the life of grasses, only the prerequisites for
humic matter sccumilation are created in the soil,

It nhould almo be noted that vhen the stand is very thick,
as when 34.5 million germinated aeedn were sown per hectare,
conniderebly lenn root mattor accumlated in the soil than when
the optimum mumber was sowm. An a remlt, mms content in the
soil under this very thick stand was little more than under the
spurse ntand.

While m the quertion of esmiqh}ng soil i‘g'r- _&j/
tility through grass stands of varying tm?’,’ “the matter o
the effect of turf on the wheat harvest was dealt with, In late
fall 1947, land on which grass had grom for two years was plowed
and in spring 191.8& both hard and soft wheat were som on it,
Table 5 shows the results,

Table 5, Spring Wheat Harvest (Centners pur Hectare) on Land on
Which Grass Had Grown for Two Years. Soil: Piedmont Chestmt,

Underlain with Gravel.

Jreclant
Grase Seeding Rates per he
Unirrieated Irieated
Type Type Type
Millions of Kilograms, Eritrospermum Gordeiforme  Gordeiforme
Gorminated  with 100% 0841 0189 0189

Seeds Germination

Hervest % Harvest & lazvest 2.

347 8.3 11,8 100 6. 100 10,5 100

ﬂ 5,24 12.9 13,7 16 7. 116 113 108
10,87 26,5 16,3 138 9.0 11 121 15
17,54 43.1 1.5 123 9.4 L7 L5 138
26,32 65.1 13.5 114 8.0 15 .3 136
34450 85.9 1.2 9 82 128 13.0 12
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Note: Tfor several reasons beyond eontrol of the wiml,
irrigated wheat in this experiment wam irricated only onee,
The eingle irrigation wam olearly ineuffiolent and led to comparae
tively small) harveata,

It is apparent from Table 5 that the harvest ohtained in
1948 from land on which a thick =tand of granmm had ntood varn
38=47 percent greater than the harvest received from land which
had been oocupled by a thin rtand of grann, The harvert yielded
by land on which an exceseively thick atand of grass had grown
was smaller than the harvest from land ococupied by the optimum
stand, Comparison of there harveat data with root accumilation
data revealr a direct relation botween root accumulation and
harvert,

Experimentn have shown that the cize an well as the quality
of the hay harveat inoreasos with the thiclneos of the stand
(up to a definite limit), For example, in exporiments on unirri-
gated pledmont chertnut soils underlain with gravel, eparse grass
mixture atands, three years after being secded, ylelded a hay
hervest of 78.4 centners (together with weeds, which had grown
freely and oocupied every bare spot), while thick stands ylelded
a weed-free hay harvest of 114.0 centners per hectare. Corpes=
ponding hay harvest figures from irrigated land were 1l44.3 and
208,8 centners per hectare, Hay harvest data are shown in Table 6.

On slerozem soils (Table 7), sperse unirrigated end unferti-
lized stands ylelded a 2-year harvest of 43,9 centners of very
weedy haty per hectare while thick stands ytélded 55., centners of
very clean hay, Sparse unirrigated tut NPK-fertilized stands
yielded 70,0 centners, thick stands yﬁdldedb6.7 centners of high=-
quality hay. Sparae)irrigated but unfertilized)stands yielded
a 2=year harvest of 77.7 centners, thick etandr 112.7 centners per
heotare, Sparse irrigated and NPK=fertilized stands yielded a
2-year harvest of 135.3 centners, thick stands 182.4 centners per
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Table b. Hay Harvest (Centners per Hectare) from Varyingly Thick Grass Stands on Fiedmont Chestnut Soils Underlain with Gravel (Grass

Mixture: Alfalfa, Crested Wheat Grass, and Juack Grass)

Seed Sowing Rate per ha Unirrigated Irrigated
Millions Kilograms, 1946* 1947 1948*  Three- 1946* 1947 1948 Three-
of Germi- with 100% year year
nated Germi- Total Includi Hay from Hay from Harvest Total Includi Hay from Hay from Harvest
Seeds nation Weight Clean Hay Weeds 2 Cuttings 1 Cutting deight Clean eeds 3 Cattings 3 Cuttings
3.47 8.3 13.6  3.b 10.0 36.5 23.3 18.4 17.0 5.6 1.4 u8.5 15.8 143
5.éli 12.9 12.4% 5.9 b.5 5o.1 32.6 85.1 17.% 9.0 8.1 9.4 1o1.2 17%.0
10.87 20.5 11.9 5.8 6.1 48.2 38.4 98.5 17.4 10.1 7-3 60.0 131.% 208.8
17.54 43.1 10.% 6.1 8.7 52.6 36.9 100.3 18.8 12.7 6.1 ©6.3 113.6 198,71 <=
[~
26.52 th.l 129 1.3 5.6 61.4 39.1 1k.0 20.1 15.% u7 67-1 102.6 189.8 =
- 34.50 85.9 11.5 8.7 2.8 48.1 38.8 98.4 18.3 15.% 2.9 68.6 108.3 1%5.2 =
b4
£# 1946: first year after seeding; 1547: second yeer after seeding; 1S48: tkird year after seeding. -t
fome ]
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Table 7. Hay Harvest (Centrers per Hectare) from Varyingly Thick Gress Stands on Sierozem Soils (Grsss Mixture: 35% Alfelfs snd

656 Crested Wheat Grass)

Seed Sowing Unirrigated and Unfertilized Unirrigsted but !ertilizedm Irrigsted but Unfertilized Lﬂgm and Fertilized with
Bate per 2 1947* 1948* Tuo- 194y 19u48® Two- 1947 1948* Two- 1} 194£* Two-
Mil- Kilo- Yeer Year yeer fncl y 3 Yeer
i gram ng (% 2 Her- Totel Including (%) Hay (2 Her- Total Imnﬂgg (€)Hay (2 Har- Tokal Her-
t;ctl;:r- viths. 32::111'; tl:;l:l: :'eedi ) g:.{-( vest H:idlt ean Veeds Cat- vest ¥Yeight een Jeeds Cut- vest :-idltﬂlm ?1;: west
minsted 1006 (1 cut-Hay tings (1 cut- Hay tibgs) (2 cat- Eay tings) 2 m;,-m
Seeds Germi- ting) | ting) tings) slircge
nation
3.33 6.3 17.5 23 17 26.% 43.9 30.9 24 1€ 39.1 70.0 33.8 3 10 43,9 T1.7 47.9 2 TJe  S1.% 135.3
%.9% 10.1 21.5 32 68 29.8 5..3 37.0 32 68 4.9 81.9 W5.4 35 65 53.0 98.% 59.5 3% &b 104.B 183
9.92 20.2 2%.2 43 57 3.2 55.4 u5.7 43 51 47.5 93.2 51.9 W 56 57.4109.3 65.9 kO 60 1165 182.%
19.84 ko4 26.2 o4 3b 28.1 5%.3 L48.8 0 49 47.9 96.7 571-1 58 k2 55.0 112.7 60.9 & %0 91.2 152.1
* 1947: first yeer after seeding; 1948: second year efter seeding. '-‘.-:1‘
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heotare, Additional detaile about hay harvests produced experie
montally on aierozem soils are shown in Table 7.

It muirt be pointed out that all aparse stende ylelded very
weedy hay while thick stands yielded cloan,‘il highequality hay,
The ratic of leaves to rtalks in thick standa was either equal to
or greater than that in sparese atends,

Ae can bo neen from Tables 6 and 7, one cutting of hay wen
obtained during the firat year{TTom all unirrigated stands, two

e ik, S L0
cuttinge from irrigated ntands, The hay harven@%%ﬁ??gj o {irnt
year wae anm great as 20-35 contners per hoetarqwithout irrigation,
up to 49 centnore without irrigation but with fartilization; up
to 58 contnors with irrigetion but without fertilization) and
up to 66 centners per hedtare with both irrigation and fertili-
zation, While mineral fartilizers used in conneection with
perennial grassos o inoreased the hay harveat, they cauned
hardly any inorease in the root mass in the soil,

When grans sced is sown either straight or in mixture, an
optimum thick stand for one yesr is obtained in most cases by
sowing about 20-25 million germinated seeds per hectare) for two
yeurs by sowing 15-17 million seeds; for three years by sowing
11-12 million seeds. For the southern part of Kazakhstan, then,
it 1p ideal to sow 11-12 million germinated seeda on unirrigated
landy 10-11 million on irrigated. When the mixture consiats of

!

alfalfa end crested whout grass, this amounts te from 23 to 25 ﬁ
3

kilograms per hectare with 100 percent germination of the seeds. 1
These grass=mixture sowing rates are also recommended as :

practical for kblkhozes and sovkhozes in the southern part of
é the Kazakh republie,
it Chair of General Agriculture, ;
Kazakh Agricultural Inetitute, ;

Alna-Ata ~ CONFIDENTIA ,
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