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ABSTRACT

Getting one clip from wheat varieties helps in animal nutrition during winter
time and balances C/N ratio in animal feed and increase the economic importance of

wheat. Two trials were conducted at Al-Bustan area (west Deilta) in 2002/2003 and

2003/2004 growing seasons. Three bread wheat varieties were used; Sids 1, Giza
168 and Gemmeiza 9, and five rates of nitrogen fertilization (50, 75, 100, 125, 150
kgffed). Clipping was done after 45 days from sowing at 7 — 10 cm abaove soif surface
The results of the statistical analysis indicated that clipp'ng significantly rec uced grain
yield from 13.7 to 12,4 and from 14.8 to 13.9 ardab / feddan in the twe respective
growing seasons in spite of reduction in yield components was insignificant wn both
seasons. Cancerning the dry weight of forage production, it dropped off from 0 52 to
0.42 and from 0 50 to 0.41 ton / fed in the two seasaons, respectively, when nitrogen
rate decreased from 75 kg 10 25 kg / fed (half amount which used until 45 days). Also,
the highest forage dry weight was obtained from Gemmeiza 8 variety in both
seasons, whereas Sids 1 gave the lowest production of forage dry weight in both
seasons. Cutting decreased all chemical composition {except total carbohydrates),
wet and dry giuten and farinograph parameters (water absorption, mixing time and
stability). On the other hand, increasing nitrogen rate increased protein and oil
contents, flour extraction, wet and dry gluten and stability of dough, whereas it
decreased ash, fiber and total carbohydrates content and bran extraction The best
bread wheat variety was Sids 1, due to the highest values of protein content, flour
extraction and stability of dough, followed by Gemmelza 9 then Giza 168,

Keywards: Single clipping, bread wheat, nitrogen fertilization, chemical and physical

properiies '

INTRODUCTION

Wheat is one of the fnain cereal crops all over the world, and one of
the most impeortant winter crops in Egypt. In many countries, wheat is the
major component of the diet as it has a good nutritional profile (Bushuk and
Rasper, 1984). The usefulness of wheat for forage or grezing during early

growth stages, and later, for harvesting the grain in the regrowth, has been.

pointed out in some recent studies (Kenneth ef af, 1995 and Hanna ef 4,

1993 a and b). This dual management permits forage production early in the

season in addition to the grain yield later. Most studies have found a
reduction in wheat grain yield after forage removal, but some yield increase
or not seriousily decrease have been reported after ciipping when wheat was
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cultivated unaer favorable conditions and clipped in proper time (Royo and
Romagosa, 1998). The decrease in grain yield mostly associated with the
removal of shoot apices by grazing ar clipping, or reduced nuimber of spikes
per m? at harvest and also reduced number, size or weight of grains
(Soriachela et al., 1995 and Royo and Tribo, 1297). It is impartant (0 know
which cultivars are best adapted to grazing or clipping pius grain
management system. It is true, if genetic differences indeed exist (Eugsnen
et al., 1992). A strong relationship appeared between grain yield in the uicut
wheat and grain yield after forage removai, suggesting that breeding whieat
cultivars for dual purpose could iake advantage of the efforts made lo
increase grain yieid potential (Royo and Tribo, 1997). Epplin ef al. (2000}
estimated wheat grain yield response to seeding rate and planting date. E!l-
Doubly (1997) reported that application of nitrogen level up to 80 kg/fed
increased significantly plant height, yield and their components. Also, protein
content increased gradually by increasing N levels. Yong-ging ef al. (1996)
indicated that lower nitrogen application reveals a weaker accumulation of
gluten and has a positive correlation with storage protein. Also, dough
strength is related to increasing net gluten. Toaima ef al. (2000} found that
protein content, wel and dry gluten, and flour extraction increased by
increasing N-ievel from 40 to 80 kg/fed. They found also that N- fertilization
increased farinograph properties {water absorption, mixing time and stability).
True et al. (2001) found that wheat pasture is an available source of high-
quality forage, it is high in protein. energy and minerals and low in ficer.

The aim of this study is using wheat as a deouble purpose crop for
both grain and forage yield. Wheat can replace ¢lover in seme area in Egypt
to increase total wheat cultivated area and total grain production to decrease
the gap between consumption and production, beside one cufting for forage
to feed animals. This could sclve a part of wheat production problems in

Egypt.
‘ MATERIALS AND METHODS

Two trials were conducted in 2002/2003 and 2003/2C04 growing
seasons at Al-Bustan area (West Delta). The soil was sandy. The treatments
were as follow:

1- Three bread wheal cultivars (Sids 1, Giza 168 and Gemmeiza 9).
2- Five nitrogen rates (50-75-100-125-150 kg N/Fed.).
3- Two clipping treatments, i.e. non clipping (control) and clipping.

Treatments were arranged in split-split plot design in three
randomized complete block. The three varieties were distributed randomly in
the main piots. while nitrogen rates were arranged in the sub plois and the
sub-sub plots were occupied by the ¢lipping treatments

Nitrogen fertilization was in the form of ammonmum nitrate (33.5%)
and splitted into six equal doses,; three doses (haif amount) were applied
before clipping and the other three doses were applied after clipping.
Clipping had been done after 45 days from sowing at 7-10 cm above soil
surface. The cuitural practices of growing wheat were followed as
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recommended for the region. The drill seeding method was conducted in
rows and the plot size was 8.4 m? (12 rows, 3.5 m long and 20 cm apart).
The experiments were sown during the third week of November in the two
seasons.

At crop maturity, 5.6 m® (8 rows, 3.5m long, 20 ¢cm a part) area were
manually harvested at ground level from each plot and mechanically
threshed to estimate the grain yield and adjusted to ardab per feddan and
straw vield was calculated as the difference between total yield and grain
yield and adjusled 1o ton/feddan.

The three yield components were collected from each plot as follow:
(1) Number of spikes/m°, estimated as number of heads of the two middie
rows and adjusted to number of spikes per m?, (2) Number of grains per
spike estimated on the basis of 10 spikes, randomly collected and {3} 1000
kernel weight (g) estimaled as an average of 3 sampies.

Concerning forage yield, 8.4 m* (12 rows, 3.5m long, 20 cm a pari)
area were clipped from each clipping treatment to estimate the forage yield in
ton per feddan.

Chemical analysis: moisture, protein, ash, fiber and oil contents were
determined according to A.Q.A.C. (2000). Total carbohydrate were
calculated by difference.

Physical properties: Hectoliter, extraction, wet and dn gluten and
farinograph parameter were determined according to A.A.C.C, (i1990).

Analysis of variances were conducted for each experiment according
to Steel and Torrie (1980).

RESULTS AND DISCUSSION

Yield components

Clipping insignificantly decreased number of spikes per m? in both
seasons (Table 1). Data in Table 1 showed that nitrogen rates significantly
affected number of spil-ces/m2 where 150 kg N/fed had the highest number of
spikes/m2 in the first season, whereas 125 kg N/Fed showed the highest
number in the second season. Number of spikes/m® did not significantly differ
between varieties in the two seasons. Sids 1 with 125 kg N/Fed and
Gemmeiza 9 with the same rale of nitrogen gave the highest number of
spikes/m’ in the two Seasons respectively. Sids 1 under 125 kg N with
control treatment as well as Gemmeiza 9 under 150 kg N/fed with control
treatment showed the highest number of spikes/m? in the first season.

Number of kernels per spike insignificantly affected by clipping
treatments in the two seasons (Table 2). The rate of 100 kg N/fed had the
highest number of grains per spike with 44.7 in the first season, while no
significant differences were found between nitrogen treatments in the second
season, No significant differences were found between varieties in number of
kernels per spike in the two seasons. Gemmeiza 9 with 75 kg N/fed gave the
highest number of kernels per spike with 50.7 in the first season, whereas
Sids 1 under 125 kg Nffed in the second season showed the highest number
of grains/spike with 49.4. Gemmeiza 9 under control treatment gave the
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was the lowes! in straw yield. Nitrogen rate caused significant influence on
straw yield in the first season with rate of 125 kg/fed. Clipping showed
insignificant effect on straw yield in both seasons. The interaction between
varieties and nitrogen levels was significant in both seasons. Giza 168 under
125 kg Nffed in the first season as well as the same variety under 75 kg
N/fed in the second season gave the highest straw yield (4.1 and 4.2 L/fed.
respectively). Varieties Giza 168 and Gemmeiza 9 under control treatment in
the two seasons had the highest straw-yield. Nitrogen rate of 125 kg/fed
under control treatment showed the highest straw yield in the first season
with value of 4.1 ton/fed, while under control treatments in the second
season, nitrogen rates of 75, 125, 150 kg/fed showed the highest straw yield
with value of 4 ton/fed, Gemmeiza 9 under 100 kg nitrogen with cutting
treatment had the highest straw yield (4.4 ton/fed) in 2002/2003 season.
orage dry weight {ton/fed)

Table (5): Effect of single clipping on straw yield (ton/fed) of some
wheat varieties under different nitrogen levels.

Variety kg 20002/20003 2003/2004
N/fed Control Cutting Mean Control Cutting Mean
Sids 1 50 31 33 3.2 3.5 3.2 3.4
75 3.5 2.8 32 37 3.5 386
100 3.4 386 35 39 41 40
125 38 35 3.7 4.0 38 38
150 4.0 38 3.9 3.8 3.3 36
Mean 38 3.4 35 38 38 3.7
Giza 168 50 3.5 31 33 4.0 37 39
75 37 3.8 38 4.1 43 472
100 41 37 3.9 35 3.8 3.7
125 4.2 4.0 4.1 36 3.4 3.5
150 34 36 35 4.2 4.0 4.1
Mean 3.8 38 37 4.0 3.8 3.9
Gemmeiza 9 50 33 38 35 3.5 3.7 36
75 41 39 40 4.1 41 41
100 37 4.4 3.9 39 3.7 38
125 4.3 34 39 4.4 38 4.1
150 38 37 38 41 38 4.0
Mean 38 3.8 3.8 490 38 39
Mean 50 33 33 33 3.7 35 3.8
75 38 35 3.7 4.0 39 4.0
100 37 39 38 38 39 3.9
125 41 36 3.9 4.0 37 3.9
150 37 37 37 4.0 37 3.9
Mean 37 3.6 37 3.9 3.7 3.8
LSD at 0.05 2002/2003 2003/2004
for Varieties 0.2 NS
Nitrogen levels (N} 0.3 NS
Cutting {C} NS NS
VYN 04 0.3
vyC 0.3 0.2
NxC 0.4 0.3
VINXC 0.4 NS
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As shown in Table (6), varieties differed significantly in their forage
dry weight in the two seasons. Gemmeiza 9 significantly showed the highest
forage dry weight in both seasons with values of ¢.51and 0.5¢ ton/fed,
respectively. Nitrogen rates (half amount) also significantly affected forage
dry weight in both seasons. Rate of 75 kg/fed caused maximum forage dry
weight in both seasons. The interaction between varieties and nitrogen levels
was also significant in 2002/2003 and 2003/2004 seasons, where Giza 168
under 75 kg N/fed in the first season and Gemmeiza 9 under the same level
of nitrogen in the second season showed maximum forage dry weight with
values of 0.56 and 0.55 ton/fed, respectively.

Table (6): Forage dry weight (ton/feddan) as affected by varieties under
half amount of nitrogen levels

o 20002/20003 2003/2004
Nifed Sids 1 Giza 168 Ge"‘g‘e'za Mean Sids 1 fézga Gemmeiza 9 Mean
25 0.42 038 0.47 042 037 0.41 0 44 C 41
37.5 0.39 042 0.50 0.44 042 052 050 048
50 0.47 0.49 0.54 050 048 049 0.47 0.48
62.5 0.45 0.51 0.55 0.50 044 048 0.52 0.48
75 0.52 0.56 0.49 0.52 046 050 0.55 0.50
Mean 0.45 0.47 0.51 0.48 0.43 048 0.%0 0.47
LSD at 2002/2003 2003/20C +
0.05
for Varieties 0.05 0.04
Nitrogen
levels {N] 0.06 0.07
VN 0.08 0.06

From Tables (4, 5 and 6 ), it could be concluded that clipping
significantly reduced grain yield in both seasons, while the reduction in straw
yield was insignificant in both seasons. Nitrogen rates significantly affected
grain and straw yield in both seasons. Cultivars significantly differed in grain
and straw yield values under the treatments of clipping and nitrogen in both
seasons. Gemmeiza 9 showed the highest forage dry weight in both
seasons. The rate of 75 kg N/fed caused maximum forage dry weight in the
tow seasons.

Chemical composition of wheat grains

Data in Table (7) show the chemical composition of wheat grains
{(variety Sids 1,Giza 168 and Gemmeiza 9) as a result of fertilization with
different levels of nitrogen i.e., 50, 75, 100, 125 and 150 kgffed with cutting
and without cutling (control). Protein content increased with increasing
nitrogen ievels at all samples. It ranged from 13.9% to 15.8%, 12.1% to
13.0% and 13.4% to 14.4% for the three varieties (Sids 1, Giza 168 and
Gemmeiza 9), respectively. On the other hand, cutting decreased protein
content. These results affirmed with Zohry ef a/. (1998), who mentioned that
crude protein increased by increasing N level. Concerning ash and fiber,
increasing N levels decreased ash and fiber content, The same trend was
shown with total carbohydrates. On the other hand, oil content increased with
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increasing N levels. The data showed that Sids 1 variety was the best variety
in protein content. Concerning cutting, data revealed that cutting decreased
all chemical composition, except total carbohydrates.

It could be concluded that increasing N rates increased protein and
oil contents, whereas ash, fiber and total carbohydrates were decreased. On
the other hand, cutting decreased all chemical composition except total
carbohydrates.

Table (7). Effect of single clipping on chemical composition of wheat
grains varieties (on dry basis) under different nitrogen

levels.
kg Sids 1 Giza 168 Germmeiza 8
Nifed Control Cutting Control _Cutting Control Cutting
Protein 50 13.9 13.0 12.1 11.5 13.4 12.8
75 14.2 13.9 12.4 12.1 13.7 13.4
100 14.3 14.0 12.5 12 2 13.9 13.7
125 14.7 14.4 12.7 12.5 14.0 13.9
150 15.8 15.2 13.0 12.7 14.4 143
Ash 50 1.5 1.3 1.7 13 1.9 1.5
75 1.5 1.1 1.5 1.3 1.8 1.4
100 1.3 1.1 1.5 1.2 1.7 14
125 1.1 1.0 1.5 1.3 1.6 1.3
150 0.9 0.9 1.3 1.1 1.6 1.2
Qi 50 1.2 0.9 1.5 1.4 1.0 0.8
75 1.5 1.1 1.6 1.4 0.9 0.7
100 1.5 1.2 1.5 1.5 0.9 0.9
125 1.6 1.2 1.7 1.5 10 0.9
150 1.7 1.3 1.8 1.6 12 11
Fiber 50 24 22 26 2.2 29 27
75 2.3 2.0 24 2.1 2.7 25
100 2.1 20 23 2.3 27 2.4
125 2.2 2.1 23 21 24 23
150 2.0 2.2 2.0 2.0 2.3 21
Total carbohydrates 50 81.0 82.6 82.1 836 B80.8 822
75 80.5 81.9 82.1 83 80 ¢ g§2.C
100 80.8 81.7 82.2 82.8 808 81.7
125 80 4 81.3 81.8 B82.6 810 816
150 79.6 80.4 81.9 82.5 80.5 81.0

* Mean data from three replicates for tow seasons.

Physical properties of wheat grains:

Table (8) shows the effect of fertilization with different tevels of
nitrogen with and without cutting on physical properties (hectoliter and
extraction ratio) of wheat grains (Sides 1, Giza 168 and Gemmeiza 9
varieties) with respect to hectoliter. Sides 1 gave the highest values,
compared with other varieties. Data revealed that increasing N levels, and
cutting increased hectoliter.

8244



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

Table {8): Effect cf single ciigping on physical properties of wheat grain
under different nitrogen levels.

kg Sids 1 Giza 168 Gemreiza9
Nge Control Cutting Control Cutting Cortrol Cutting

Hectoliter 50" 828 838 800 825 B27 830
75 830 843 812 B3O 828  A34

100 336 849 820 838 BIN 8390

125 840 851 522 841 838 842

o 150 B45 855 830 843 B4Z 845

Fiotr exraction (%) S0 €55 665 618 640 820 851
75 §58 878 827 661 B28 670

100 B35 590 630 670 831 675

125 690  YD2 837 673  B42  B81

150 894 708 644 679 650 BRS8

Bran extraction (%) 50 2861 28.8 329 29.4 28 2886
75 284 254 318 272 318 265

100 276 23G 311 26.1 314 255

125 248 227 303 257 3041 24.9

150 242 218 293 249 288 239
Shor extraction (%) 50 5.4 6.7 53 X3 52 6.3

75 58 6.7 55 6.7 5.4 3.5

100 5.9 7.0 5.9 8.9 5= 7.0

125 6.2 7.1 6.0 70 57 7.0

150 6.4 7.4 6.3 72 6.1 7.3

* Mean data from three replicates for tow seasons.

Regarding extraction ratio, flour percentage increased by increasing
N levels and cutting. The data ranged from 65.5% to 70.8%, 61.8% 10 67.9%
and 62.0% to 68.8% for the three varieties (Sids 1, Giza 168 and Gemmeiza
9), respectively. This indicates that variely Sids 1 gave the highest ratio of
flour. The same trend was shown with short percentage. On the other hand,
bran percentage decreased by increasing N levels and cutting. Sids 1 gave
the lowest value of bran compared with cther varieties.

From the above-mentioned data, it could be concluded that
increasing N rates and cutling increased hectoliter, flour and short
percentage, whereas bran percentage decreased. On the other hand, variety
Sids 1 gave the highest value of flour and towest value of bran compared
with other varieties.

Farinograph properties and gluten content:

Table (9) shows the effect of fertilization with different leveis of
nitrogen with and without cutting on farinograph properties and wet and dry
gluten. The data indicated that increasing N levels increased wet and dry
gluten. This result was in agreement with those obtained by Pomeranze
(1988) who reported that protein and gluten content take parallel trend. Also,
cutting caused decreasing in the wet and dry gluten content. This data was
parallet with protein content. Concemning the effect of variety on giuten
content, it could be noticed thal Sides 1 gave the highest value of dry and
wet gluten, followed by Gemmeiza 9 then Giza 168. This is due to protein
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content and protein quality. Regarding farinogragh properties, application of
150 kg N/fed gave the highest value of waler absorption , mixing time and
stahility in all varieties compared with 50, 75, 100 and 125 kg N/fed. On the
other hand, weakening gave the highest value at 50 kg Nffed., then
decreased by increasing N level from 75 to 150 kg N/fed. \Water absorplion is
generally recognized to be affecled by protein cortent, but mixing time and
stability can be used as indicator of prolein strength (Yamamoto et al., 1996
and Pechanek ef al, 1997).

Cutting recorded the lowest values of water absorption, mixing time
and stability, and recorded the highest values of weakening. These data
were In parallel with protein and gluten content. Also, it could be noticed that
the highest values of water absorption and stability were in Sides 1 variety
compared with the other varieties.

The data mentioned above revealed that increasing N levels resulted
in increasing gluten content (wet and dry), water absorption, mixing time and
stability, and decreased the weakening. On the other hand, cutting caused
decreasing in gluten content, water absorption, mixing time and stability and
caused increasing in weakening. Also, the variety Sides 1 was the best one
of gluten content and farinograph properties.

Table (9): Effect of single clipping on farinpgraph properties and gluten
content of wheat grain under different nitrogen levels.

kg Sids 1 Giza 168 Gemmeiza 9
N/fed Control Cutting Control Cutting  Control Cutting
Wet gluten 50 309 299 224 18.3 243 200

75 Jz2z 307 24.9 15.2 248 223
100 33.8 N2 255 19.8 26.4 23.8
125 342 N7 26.4 20.4 267 243
150 34.9 34 4 276 240 277 258

Dry gluten S0 127 15 8.7 70 g9 85
75 13.6 124 96 78 105 §g
100 141 13.2 103 80 10.9 9.5
125 14.9 136 10.8 8.3 11.0 5.8
150 15.2 14.9 112 101 114 105

Water abserption (%) 50 72.0 71.8 64.7 64 4 65.2 684 5
75 722 720 65.6 65.0 65.8 652
100 73.0 72.6 66 0 65.6 66.0 656
125 73.6 73.0 66.2 65.9 66 4 66 0
150 74.6 73.2 67.0 66.4 67.1 668
Mixing time {minute) 50 300 250 1.00 0.75 1.25 125
75 325 300 100 1.00 1.25 1.25
100 3.25 3.00 1.25 1.00 125 1.50

125 350 3.25 150 1.25 150 150
150 400 350 1.50 1.50 150 150
Stability (minute} 50 325 300 125 1.00 125 100

75 3.50 3.25 1.25 1.00 1.50 125
100 4.50 4.00 1.50 1.25 1.75 1.25

125 4.75 . 450 1.50 1 50 175 1.50
150 500 4.75 1.75 150 200 1.50
Weakening (B.U.) 50 140 180 240 260 240 250
75 130 150 230 250 | 220 230
100 120 140 220 230 .210 220
125 100 110 210 220 200 205
150 90 100 200 210 180 120
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