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'ABSTRACT

A 2-year field investigation was conducted on sandy-loam soils of Gurdaspur,
to study the influence of nitrogen application on yield and grain mottling incidence
on varieties of durum (Triticum durum Desf.) wheat. Significant increase in grain
and straw yields and reduction in grain mottling were observed with application of
nitrogen up to 120 and 160 kg/ha, respectively, though increasing trend of grain
yield continued up to 160 kg N/ha in both the years. Differences among different
varieties for growth, yield attributes (except 1,000-grain weight), grain and straw
yields were also significant. Varieties ‘PDW 245’ and ‘PDW 251’ gave the highest

‘grain yield with 160 kg N/ha which was on a par with that of ‘PBW 34’ and ‘WH.

. 912’ at the same level of nitrogen. The lowest grain mottling incidence was also
recorded in ‘PDW 251’ when it received 160 kg N/ha. Grain mottling incidence in
‘PDW 233’ and ‘Raj 6513’ was also low at 160 kg N/ha.
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Durum wheat is especially used for
preparing instant foods such as noodles,
semolina, pasta, vermicelli, spaghetti,
upman, porridge etc. Due to fast changing
food habits, its demand in India is also
increasing. Increasing global demand,
value-addition potential, better price in the
international market and resistance to
diseases (karnal bunt, rusts, lobse smut) are
some of the important factors which make
durum wheat as an export commodity.

High incidence of grain mottling (also
known as yellow berry, starchiness, non

,vitreousness, mealy endosperm) in durum -

wheat, which is a physiological disorder
caused by excessive starch accumulation, is
known to be have an adverse effect on the
quality of its end-products (Raath et al.,
1995). In the recent past, several varieties
of durum wheat have been developed
which may have differential response to
nitrogen fertilization and may also differ in

‘reaction to grain mottling. Since very

meagre information is available on these
aspects, this study was undertaken to
investigate the effect of N on the grain yield
and mottling incidence of recently released
varieties of durum wheat.
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MATERIALS AND METHODS

The field investigation was conducted
on loamy sand (Alfisols-Hablustalfs) soils,
low in organic carbon (0.34%), medium in
available phosphorus (21.2 kg P,0/ha) and

available potassium (140 kg K,O/ha) at-

Regional Research Station, Gurdaspur
(32902’ N, 75922’ E and 260 m above
mean sea-level), during winter season of
1996-97 and 1997-98. A total of 27
treatments, replicated 3 times, were
arranged in split-plot design with 3 levels
of nitrogen in the main plots and 9 varieties
in the subplots (Table 1). The crop was
sown in lines 23 cm apart on 19 November

in both years and harvested on 13 May in

- 1997 and 5 May in 1998. Gross and net plot
sizes weré kept as 12.88 m? (8.0 m x 1.61
m) and 8.05 m? (7.0 m x 1.15 m)
respectiyely. Half the dose of nitrogen as
per the treatments along with 60 kg P,O,/
ha through urea and diammonium-
phosphate, respectively, were drilled at the
time of sowing, and the remaining nitrogen
as per the treatments was applied after the
first irrigation. All the other recommended
practices were followed. To record the
incidence of mottled grains, sample of 500
grains was taken at random from the bulk
produce of the whole plot. The number of
mottled grains were counted and expressed

- .inpercent. - :

Statistical analysis for growth, yield and
quality parameters was done (Gomez and
Gomez, 1984).

 RESULTS AND DISCUSSION

Nitrogen
Application of 120 kg N/ha significant-
ly increased the grain yield of wheat over
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- 80 kg N/ha, though the increasing trend

continued up to 160 kg N/ha (Table 2). Ni-
trogen at 120 kg/ha increased the mean

grain yield by 32.5% over 80 kg N/ha. Sim-~" -

ilar trend was observed for straw yield. The
results confirm the findings of Kumar
(1997). Higher dose of nitrogen significant-

ly increased the duration of thé crop, result-

ing in significantly better growth and im-
provement in spikes/m and grains/spike

(Table 1) and consequently increased the -

grain and straw yields compared to lower

levels (Table 2). However, the effect of N

on 1,000-grain weight was not significant.
Kataria and Bassi (1997) also reported de-
layed maturity in wheat with increasing

‘levels of nitrogen. Since N is an integral

constituent of enzymes, nucleotides and
chlorophyll, its increased supply results in

taller plants and better development of

yield attributes and increased yield owing

to increased availability of photosynthates,

higher assimilation rate and metabolic ac-
tivity. :

Nitrogen application significantly
decreased the incidence of grain mottling
(yellow berry) (Table 2). On an average,
grain mollting decreased from 69.5 to 42.1
to 19.4% with the increase in dose of N
from 80 to 120 to 160 kg/ha. Incidence of
yellow berry is highly correlated with grain

protein content. Irregular synthesis of

protein and high starch accumulation are
reported to be the cause of high yellow-
berry incidence in grains. With the increase
in nitrogen doses, prevalence of yellow-
berry decreases (Sharma ez al., 1983;
Kumar, 1997). Since nitrogen is an integral
constituent of grains, its supply increases

" the amount of protein formed in grains and



Table 1. Effect of nitrogen and varieties on the growth and yield attributes of durum wheat -

1,000-grain weight (g)

Treatment Days to heading Days to maturity Plant height (cm) Spikes/m Grains/spike
Y Y, Men 'Y Y, Mean Y, Y, Mem Y Y, Men Y Y, Mem Y, Y, Mem
Nitrogen (kg/ha) .
80 1120 1007 1063 1493 1473 1483 791 698 744 443 383 413 406 384 395 431 450 440
120 1121 1004 1063 1538 1483 151.1 815 739 - 717 547 466 506 435 402 419 421 465 443
160 1121 1001 1061 1557 151.1 1534 813 756 785 556 491 524 454 412 433 430 457 444
CDP=005) NS NS NS 079 139 063 NS 252 094 NS 424 475 25 NS 129 NS NS NS
" Variety
‘PBW 34 1107 995 1051 1519 1483 1501 791 714 752 511 406 459 446 402 424 432 47.3 452
‘PDW 233’ 1121 103.1 107.6 1530 1513 1523 820 773 797 534 451 492 412 404 408 380 43.1 406
‘PDW 245° 111.9 989 1054 1547 1498 1522 824 759 791 509 480 494 431 379 405 421 459 440
‘PDW 251’ 1113 983 1048 1512 1478 1495 821 698 760 522 447 485 429 384 407 506 463 484
‘WH 912’ 1159 1030 1094 1557 1481 1519 833 748 79.1 535 498 ; 517 387 366 376 429 495 462
‘WH 913’ 111.6 100.1 1059 153.0 149.1 1511 779 703 741 463 436 449 446 446 446 433 463 443
‘Raj 6513’ 1120 99.7 1058 1525 1480 1503 803 726 765 547 445 496 431 403 417 386 399 393
‘Raj 6516’ 1121 101.6 1069 1523 1494 1508 797 729 763 548 435 492 465 413 439 416 422 419
‘UPD 52’ 1111 995 1053 153.0 1484 1507 79.2 72.8A 760 469 419 444 440 395 417 451 512 482
cD (P=0.05) 068 128 075 115 130 098 220 210 131 390 416 230 NS NS 384 243 198 167

Y, 1996-97; Y, 1997-98
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‘consequently grain-mottling incidence
decreases.

Varieties

Grain and straw yields of varieties
significantly differed (Table 2). In 1996~
97, ‘PDW 251’ gave significantly higher
grain yield than all the varieties, whereas in
1997-98 the higher grain yield was
registered with ‘PDW 245 which was on a
par with ‘PDW 251’ but significantly
superior to rest of the varieties. On an
average, grain yields of ‘PDW 251’ and
‘PDW 245’ were at par with each other but
significantly higher than all the other
varieties. The lowest grain yield was found
in ‘Raj 6513’ during 1996-97 and in ‘PDW
233’ during 1997-98. However, the highest
straw yield was obtained with ‘Raj 6516’
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and ‘WH 912’ and the minimum with “WH
913, and ‘PWD 251 during 1996-97 and
1997-98 respectively. Differences in yield
among the varieties were due to significant
differences among the varieties for maturity
duration, plant height, spikes/m and 1,000-
grain weight (Table 1). Varieties also
significantly differed for days taken for
heading and maturity. “WH 912’ took
maximum number of days for days taken to
heading. Number of days required for
maturity were maximum in ‘WH 912’ in
1996-97 and in ‘PDW 233’ in 1997-98.
Significant differences among the
varieties were observed for grain-mottling
incidence (Table 2). It was 37.4-74.7%
during 1996-97 and 22.9-45.3% during
1997-98 among the different varieties. On
mean basis, the lowest incidence of yellow

Table 2. ‘Effect of nitrogen and varieties of durum wheat on its grain and straw yields and incidence of

yellow berry
Treatment Grain yield (g/ha) Straw yield (g/ha)  Yellow-berry incidence (%)
Y, Y, Mean Y, Y, Mean Y, Y, . Mean
Nitrogen (kg/ha) o
80 23.5 227 231 39.7  46.1 429 846 544  69.5
120 323 289 306 524 614 569 515 328 421
160 333 302 318 520 679 600 19.5 19.3 194
CD (P=0.05) 128 324 157 60 80 394 137 10.8 6.0
Variety .
‘PBW 34’ . 306 277 - 292 469 558 513 505 421 463
‘PDW 233’ 21.7 255 266 495 589 542 410 233 32.2
‘PDW 245’ 309 306 307 455 60.1 528 609 356 482
‘PDW 251° 324 287 306 452 552 502 374 229 302
‘WH912’ 301 279 290 477 641 564 587 289 438
- ‘WH913’ 280 256 268 423 581 502 452 453 453
‘Raj 6513’ 266 261 264 550 599 5715 457 493 475
. ‘Raj 6516’ 308 267 287 561 584 572 7147 3.7 532 .
‘UPD 52’ 30.1 268 285 4.1 556 499 527 406 467
CD (P=0.05) 1.93 2.01 1.47 360 482 274 116 16.3 8.3

Y,, 1996-97; Y, 1997-98
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berry was registered in ‘PDW 251” and the
highest in ‘Raj 6516’. Rao and Bhardwaj

(1982) also observed differences in yellow-

berry content among the different varieties
of durum wheat. This may be bacause of
differential behaviour of varieties under
particular agro-climatic condition. )
Interaction effects

- Interaction effect of nitrogen levels and
varieties on grain yield and grain mottling
{mean data) was significant. Irrespective of
the variety, grain yield increased up to 160
kg N/ha except in ‘PDW 233’ and ‘WH
913’ where the yield could increase up to
120 kg N/ha (Table 3). Application of 120
kg N/ha significantly increased the yield of
all varieties over 80 kg N/ha. Similarly,
further increase in yield with application of
160 kg over 120 kg N/ha was also

DURUM WHEAT RESPONSE TON
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significant in ‘PBW 34’, ‘PDW 245’ and
‘PDW 251°. Varieties ‘PDW 245’ and
‘PDW 251’ gave the maximum grain yield
with application of 160 kg N/ha and were at .
par with ‘PBW 34’ and ‘WH 912’, whereas
the lowest yield was recorded in ‘Raj 6513’
when supplied with 80 kg N/ha. -

Similar to grain yield, successive
increment in N up to the highest level
significantly reduced the incidence of grain
mottling in different varieties (Table 4). At
160 kg N/ha, the lowest grain mottling was
recorded in ‘PDW 251°, followed by ‘PDW
233’. Even at this level of N, grain-mottling
incidence was high in ‘Raj 6516’, being
significantly higher than all other varieties
at the same level of N. At 120 kg N/ha, the
lowest incidence of grain mottling was
observed in ‘PDW 233, which was at par
with that of ‘PDW 251°. Rest of the

_Table 3. Mean grain yield (g/ha) of different varieties of durum wheat as influenced by nitrogen

N (kg/ha) Variety
‘PBW ‘PDW ‘PDW ‘PDW ‘WH ‘WH ‘Raj = ‘Raj ‘UPD
4 233 245’ 251° 912’ 913’ = 6513° 6516 52
80 22.7 23.7 24.8 243 22.2 225 21.8 24.2 219
120 299 29.7 323 323 319 30.9 264 30.8 314
160 34.8 26.4 35.1 35.1 330 27.1 31.1 31.2 319
CD (P=0.05) i 2.54 .

Table 4. Incidence (%) of grain r;lottling in different varieties of durum wheat as influenced by applica-

tion of nitrogen (mean data of 2 years)

N (kg/ha) Variety
‘’PBW . ‘PDW ‘PDW ‘PDW ‘WH ‘WH ‘Raj = ‘Raj ‘UPD
34 233’ 245 251’ 912’ 913° 6513  6516° 52
80. 69.0 58.4 75.8 46.6 61.9 779 85.9 658 844
120 52.0 24.6 437 31.5 474 404 417 589 394
160 17.8 134 24.4 125 22.1 174 14.8 350 161
CD (P =0.05) 14.4
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varieties recorded significantly higher
incidence of grain mottling than ‘PDW
233’ and ‘PDW 251’ at 120 kg N/ha.
Although grain-mottling incidence in
‘PDW 233" and ‘Raj 6513” was low, these
varieties also gave lower yields than the
other varieties. S :

*
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