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Analysis of Durum wheat vields in Tarai Region - of Uttar Pradesh
Through its Reactions to Variations in date of Seeding:

R. L. YADAVY and K. C. SHARRIA®

Sowling Triticum durum whest cv, +Raj 911" end *HD 4510° on goven dates f'n:
fortnight!y intervel In Octaber to Jenusry) gava enormously verlable grein ylelds, l‘rnm-
26.2 to 620 qfha in 1973-74 2nd 18.8 to ¢8.8 q/ha in 1974-75. Grein yleld decresed by

delaying sowing from Nevember. "HD 4519° out yielded "Rej 911

, beceuse of higher

number of spikes per unit ares, Grop mede little growth befera maximum tillering in
early sewlngs. In late sowings, sbout 80% growth wes completed before asr-smergenco.
Nutrient (NPL) concentratien in plants was lower in early sowings and highar In late:
swolngs, Nufriant uptake, which is o functien of total dry- matter produced and nutrl-
ont concentration in plants was, hewevor, highor in early sowings and lower in late

sowinge.

Crop response to environment under
finld condition can be best studiad by
etaggerad planting overa long period of
time, for the crop sown on a spacified,
dato expariences distinct environmant
that tollows its planting. Agro-techniqu-
es for successful cultivation of durum
wheat (Triticum durum), whose cultiva-
tien is gaining popularity in Indie, are
not well knewn. This study was conduc-
fed io collect basic information onvege-
tative growth, development and nutrient
uptoke in relation to date of seeding of
durum whoat varieties,

MATERIAL AND METHODS

A field experiment was conducted
during winter (Rab/) season of 1973-74
and 1974-75 at Pantnagar (29° N, 78°E.
244 m. alituds), situatedin Taraihelt of
Shivalik range of Himalayes. climatolo-
pically, the Tarei beltis claesified as
humid subtropical The expariment was
taid out with two Tritieum durum whaat

varieties viz. Raj 911 and HD 4518,
sown at seven different dates at an
intervalof 15 days starting from 16
October. Trealments wore replicated
four times in split-plot design having
date of sowing in main and varieties in
sub-plots, Sowing was done in rows
23 cm spart and seven rows .wars kept
in sach sub-plot. weighed ' quantity of
noed for each row vias used @100 kg
seed/ha.

The soil of tha experimental area,
was siltleam in texture, high in organic
carbon, madium in phospherus and pot-
sssium contents and neutral in reaction
The crop was fertilized uniformly @ 140
kg N, 70 kg PaOsfha. Half the dose of
N and full P was apgplied as basal dose
and remaining N was top-dréssed at

.the time of first irrigation {i.e. 21 days

aftar sowing).

Tempsratures decreassd frem. the
time of first zowing {16 October) fe
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Dscamber &January and increasad there-
. after.  Lowest maximum temperature
was recorded in ths first weak of Febru-
ary, 1974 and in the third week of Dec-
ember, 1875 and highest towards the
end of April during both the seasons.
"The fluctuations were fram 186 to
40.90Cin1973-74 and 18to 32850 C
in 1974-706. The lowest minimum tamp-
ercture was vecorded by the end of
Decsmber and highest by the end of
April in both the seasons and tempera-
tures fluctuated from 3.5 to 19.6 «C in
1573-74 and from 6t019°C in 1874-75.

Dry matter accumulation was stu-
died at maximum tillering, earemergen-
ce and maturity stages from the plants
af 1 m row which were elippad close to
ths ground and were dried at 70-80°C
for 48 hours.

Harvesting of crop, sown on diffar-
ent dates, was done at proper stags of
maturity se assessed by visual observa™
tions. At hervest, dried plant samples
werg analysed for N P K by standard
‘methods.

RESULTS AND DiSCUSSION
Dry matter accumulation

‘HD 451%', bscause of its high visld
potential, accumulated significantly mora
dry matter than ‘Raj 911’ at all the stages
(Table 1). Date of seeding affected the
dry-matter accumulation  significamily.
Dry matter accumulation at maturity
tecroased with dslay in sowing beyend

- Mevembst, in 1973-74 and October 16
in 1874-75, Regerding pattem of asccu-
mulation, in sowings dene up to
December 3, mora than 60% diy-matter
woe Resimilated after mer-smergence.

455

mum part of

DURUY WHEAY YARIatiGR

In sowings done after this date, the per-
centage of dry matter accumulated 1ill
ear-emergance increased, In January 20
sowing, neatly 929 up 10 ear-emergence
and rest 8%, after ear-emargence till
maturity.

At maturity 389, (35.8%, in Raj 911,
&389% in 'HD 4519') of the whole
plant dry matter was found in ear, 474
in culm and 15% (16.8% in Raj 211'&
13.8% in HD 4819) in lsaves during
1973-74; but in 1974-75 ear contributed
5R% (54.2 in Raj 911 &80.3% in HD
4519) to total dry-matter, culm 27(29.4
in Raj 811 and 25.4 in HD 4519) and
leaves only 15 per cant, The variation
in per cant contribution of ear to total
dry-matter over a period of two years
may be bscause the senscence of culm
In 1973-74 was faster due to higher
minimum tempeiature after third week
of March which hindersd the trans-
location of photosynthetes from culm
to ear; while in 1975-74 due 1o lower
minimum temperatuse the tissus of leaves
ond clum remained activa (green) and,
thus, they wers abla to translocate maxi-

their photosynthates
towards ear.

Developmentsl phases :

*Rej 911’ had significantly longer
vegetative phasa(days to ear emergen-
ec) than "HD 4518°, but the gtain filling
period {ear emergence to maturity) was
longer in "HD 4518° (Table 2).

Days teken ta maturity and grain-
filling perind decreasedwhen sowing was
extendad from October16. Thareduction,
however was more in sowings done alter
November because thscropsof Dacem-
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bar and January sowings wore forced te
maturity witheut completing their nor-
mal development due to prevalance of
high temperature (Meax. being more than
35¢C and min. more than 14°C) during
later parts of their growth, Suri and Sin-
gh (1970), gengupta et al (1971)
(1972) also obsorved decreaso in matu-
rity period with delay in sowing from
November.

Yield and yield attributes :

Variety "HD 4518" vyielded signifi-
cantly higher than ‘Rej 911" during both

the seasons (Table 3), unit area, which
corrolated zignificantly (Table 4) with
grain yiold of this variety but not of
‘Raj 911", In rest yield contributing
characters, '‘Raj 211" proved superior
than '"HD 4519, But because of lowsr
population of ears per unit area, its yield
could not coma up at par with that of
'HD 4519'.

Delay in sowing after November
lowered tha yiold significantly because
it was tho result of higher temperatures
prevailed during the ripsning period
Daily maximum temperaiure between
28-32¢C during 3 to 4 waeks after {lo-
weing resulted in premature ripening of
wheat grain (Hopkins, 1935). Usually
when tomperatures are higher the rate of
photesynthesis fails to keep pace with
the rate of respiration which results in
lower net assimilation (Meyer &
Andergon, 1952) and hence the lower
yield per hectare.

- Nutrisnt concentration and
gccumulstion &

Concentration ef NPK in plants in-
creased with delaying the sowing and
the maximum concenifatian was abger-

‘(¥a) 62 Me,' 7.

ved in January sown crop (Table 5), This
was becauge the temperatures in whoile
lifecycle of January crops was highrer,
which accelerated the nutrient uptake by
plants. Both pastive and active absorp-
tion are affected by temperature changes
(Sutcliffe, 19562). The rate of fres diffu-
sion depends upon the Kinetic enargy
of tha diffusion molecule whichisin tura
dependent upon temperature, Therefore,
low temperature will slow down any
process dependsnt ‘upon free diffusion.
Low temperature also slow down the
biochemical reactions found in active
transport (Devlin, 1862); and thus, the
concentration of nutrients in early Octo-
bar & Novembesr) sowings was less due
to relatively low temperature during
their life-cycls.

The total accumulation of nutrisnts
on the other hand is a function of total
dry matter preduction, As November
cowings produced meximum total dry
matter, the nutriet uptake was also higher
in them. The uptake decreased with delav
in sowing from November to January,
The shorter life period of late sown crops-
in which they accumulsted less dry-
matter, is main reason for less nutrient
accumulation in later sown crops.
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Teble 1. Influence of dste of soeding on drymetter accumulstion.

Troatments Dry metter ®lcontribution of differont plant peris to
_ eccumulstion [g/m row] total dry matter ot moturity
~ EEr kmergence Matuijry Culm Lesvas Eer
Dste of seeding 1973-74
Oet, 16, o6 767 B4.4 10,85 35,3
Wow, 1§ 115 2 2240  BG.O 113 327
Hov, 17 137 297.8 4856 12.8 3B.0
Dee. 3 121,56 275.4 E1.5 i18 349
Hee, 18 1M1.3 183.3 41.2 14.8 44.%
dom, 4 137.5 168.7 40.5 18.3 41.3
o Jen, 20 j00.4 713.2 386 26.2 352
To B 6.0 1.9 - - -
Varetisr
Raj 919 29 G 2204 474 16.8 35E
HD 4515 1251 245.0 §7.3 13,8 388
CD 5% 64 2.4 - - L om
Dite ol sacding 15974-75
Cet. 10 55.1 288.0 ar.2 94 653.8
Nov. 1 23s 3644 28,5 12.6 E7.2
Hov. 17 101.7 2469 25,9 15.3 £8.8
Bre. 3 8s.0 280.F 25,86 18,3 £6.2
Dee, 15 123.7 2068 24.5 13.0 E0G
&n. 4 1127 180.7 268 1.1 E7.1
Jdén, 20 nLe 127.4 30.8 3.4 E59
D % EE 25.8 - - -
Varlotlez
Rej M1 1005 283.F 29,4 it.4 683
HD 4E10 107.7 2769 2.4 13.2 €0.3
£D 5% 4.2 21.2 - - -
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TABLE B NPK-Centent snd upteke in. durum Whllii ﬁrlllﬁﬁi gt influenced by date of 'ni’dln_ﬁ '

T

Concantratlon (%)

Traotrmante N P K. :
whole plant whole plany whilnl plant -
Dote ol seeding 1973.7 s
Oct, 15 0.6 014 1.5
Mov. 1 0.8 918 1.6
Rov. 17 09 0.18 1.8
Dee 3 7.4 018 1.8
Doo. 19 1.1 0.16 1.9
Jan, & 1.2 016 1.7
Jen, 20: 13 0.19 1.9
Co 5% 0.04 0.00 0.05
Yarletics,
Ref 819 1.0 0.18 T
BHD 4612 1.1 018 . 1.7
€0 6% 0.04 NS NS
Date of Seedicgy 1974-7B ;
et 78 08 0,13 1.4
Howt § 1. 014 1.5
MNov. 17 1.0 0.1& 1.6
Dec. 3 9.0 016 18
Pec. 12 1.0 VY] 1.7.
Jdon, & 1.1 018 1.7
Jon; 20 1.2 0.18 18°
GD 63 0.05 801 0.06
Varleties '
Rej 941 1.0 0.15 1.8
BD 4515 1.0 0.16 1.6
£D 6% NS 0,007 005
Upteks (kg/hz) - o
Trestmonts N P RY, o
Dste of seecing 1973-74
Ocic 18 112 16.08 175
Nov 1 137 25 24 238
Nov, 17 q26 17.80 195
Dec. 3 106 16,08 ‘166
Boc 15 B7 12.46 - 154
Jen, 4 76 10,52 ‘114
Jen. 2¢ 78 - 11,80 118
€ DB% 11 219 18
Vareltles -
Raj 911 80 16.62 1E6
HD 4518 18 16.08 173
C b 6% 10 NS 9
Date of stading 1974 -75
Oet. 168 112 15.92 170
Fiov. T 123 18.12 201
pov. 17 1280 20 52 200
Dee, 3 146 12,86 191
Poc. 18 C Bl 16.28 166
Jan, & a7 1833 ‘483
dan. 20 8z 11.36 114
€ D 5% 8 1,72 6
Verletins _ o 3
Rej 211 102 16.22 187
KD 4812 17 17.81 i73
[ ] 1.00 3

& D 5Y




