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ABSTRACT: Two field experiments were carried out using wheat
plants (cultivar Gemmeiza-7) at the experimental farm of Gemmeiza
Agriculture Research Station, during two successive winter seasons
200172002 and 2002/2003. The effect of three levels of nitrogen
fertilizer (35, 70 and 105 kg nitrogen/fed.) and foliar application of
the growth retardant unmiconazole (0, 50 and 100 ppm) on
carbohydrate fraction of wheat plants was studied. The obtained
data indicated that increasing nitrogen fertilizer levels, decreased
carbohydrate fractions significantly " Carbohydrate fractions
increased significantly with lncreasmg umconazole concentration
from ¢ up to 100 ppm.

Wheat, growth retardant uniconaznle,
fertilizer, carbohydrate fractions.
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INTRODUCTION

Wheat represents one of the
major sources of food all over the
world and the most important
cercal crop in Egypt. Nitrogen is
the most important fertilizer
element for plant growth and
grains production. as it is an
essential constituent of amino

acids, nucleotides, nucleo protein
and cell division. Growth regulator
uniconazole have been the focus
numerous studies. Most studies
were concerned with the biological
effecis of this reguiator (unicon-
azole) on the growth. Some of
these effects are broad spectral;
anti-lodging, plant size control,
promotion of flower bud
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formation, promotion of fruit set
and resistance to environmental
stress. Many investigators reported
that increasing nitrogen fertilizer
levels significantly decreased
carbohydrate fractions of wheat
plants (Ellen 1987). Nitrogen
application at heading reduced
water-soluble carbohydrates
content of the shoot in wheat
plants (Banziger ef al; 1994,
Herwaarden et al, 1998 and
Guohua er al; 2002). Applied

nitrogen fertilizer at rates of 60 and

75 kg nitrogen/fed significantly
decreased carbohydrates content in
wheat grains with increasing
nitrogen fertilizer rate (Zahran et
al.; 2002). Increasing uniconazole
concentrations significantly
increased carbohydrate fractions of
wheat plants. Dressing wheat seeds
with 10, 30 and 50 mg
uniconazole/liter for 4 hours
increased the total sugar content in
leaves and nodes (Liu et al.; 1993).
Treating wheat seeds with
uniconazole increased the soluble
carbohydrate content (Shen et al;
1993 and Kim et al; 1994).
Soaking wheat seeds for 12 hours,
sealing seeds in a container for 3
hours or dressing seeds before
sowing increased photosynthetic
efficiency (Wang et al; 1995a).
Spraying wheat plants with
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different concentrations of
uniconazole solution at the heading
stage enhanced the photosynthetic
rate of wheat plant (Wang et al;
1995b). The present investigation
is conducted to study the effect of
different levels of nitrogen
fertilizer and uniconazole on
carbohydrate fractions of wheat
plants and grains.

MATERIALS AND
METHODS

Two field experiments were
carried out during the two
successive seasons 2001/2002 and
2002/2003 at the experimental
farm of Gemmeiza, Agricultural
Research Station (Middle Dela,
Egypt). The soil in the experiment-
al field was clay loam with pH
value 7.7 (in 1:2.5 suspenston) in
the two seasons. Available N, P
and K were 41, 7 and 420 ppm in
the first season and 39, 8 and 460
ppm in the second one,
respectively. Wheat seeds (cultivar
Gemmeiza-7) used in this study
was obtained from the wheat
Research Department, Agric. Res,
Center, Ministry of Agric., Egypt.

The wheat seeds were sown on
December 1* in the two seasons
under study. Split plot de
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used with three replicates. The area
of each experimental piot was 10.5

m2 (3 x 3.5 m). The experiment
included three treatments at main

nlato Armvmaad T A FFammnnt
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nitrogen fertilization rates as
follow: 35, 70 and 105 kg

nitrogen/fed. The nitrogen ferti-
lizer form was urea (46 % N). Sub-
plots occupied by uniconazole
treatments -a new growth retardant
-[(E)-1-(4-chlorophenyl)-4,4- dime
-thyl-2- (1, 2, 4- triazol-1-yl)-1-
pentene-3-ol] as follow: 0.00, 50
and 100 ppm uniconazole. The
amounts of nitrogen fertilizer were
divided into two equal doses to be
added before the first and the
second irrigations. The growth
regulator was applied twice as
foliar spray 200 L/fed. The first
one was applied after 58 days from
sowing, when the first node of
stem was formed, the second spray
was applied after one week from
the first one. Samples of wheat
plants were taken from each
treatment at two different stages of
growth. The first sample was taken
after 2 weeks from the final
uniconazole spray. The second one
was taken after one month from
the first sample.
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Determination of Carbohydrate
Fractions: Reducing and total
soluble sugars as well as total
carbohydrate were determined in
shoots, graing and straw using

picric acid method according to
Thomas and Dutcher (1924).

Al collective data were
statistically analyzed according to

the procedure described by
Sendecor and Cochran (1967).
RESULTS AND
DISCUSSION
Data concerning the effect of
different levels of nitrogen

fertilizer on carbohydrate fractions
in wheat plants in the two seasons
of study are illustrated in Tables 1,
2, 3, 4, 5 and 6. Data show that all
fractions  were significantly
affected by the nitrogen fertilizer
levels added to wheat plants.
where the effect was clear in both
scasons.. Generally, increasing
nitrogen fertilizer levels to plants,
decreased  the contents of
carbohydrate fractions in wheat.
Total hydro-lysable carbohydrates
(TH.C) in shoots, grains and
straw are recorded in Tabies (1 and
4}. Data show that lowest level of
nitrogen fertilizer (35 kg nitrogen /
fed) gave the highest TH.C.
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Table 1 : Effect of nitrogen fertilizer levels on carbohydrate fractions percentage of wheat plants
(as glucose gm / 100 gm sample)

Parameter T.HC TS.CNS.C RS NRSTH.C TS.C NS.C RS NRS
Treatments Season 2001-2002
80 days after sowing , 110 days after sowing
35 kg N/fed (Low level) 27.12 1345 13.67 529 816 3256 1641 1615 552 10.89
70 kg N/fed (Recommended level) 26.10 13.15 1295 507 808 3156 1579 1577 516 10.63
105 kg N/fed (High level) 12552 12.84 1268 4.85 800 3026 1512 15.14 485 1027
L.S.D at 0.05 0.220 0.095 0.231 0.075 0.026 0.508 0.182 0.556 0.033 0.171
Season 2002-2003
80 days after sowing ' 110 days after sowing
35 kg N/fed (Low level) 2571 1252 13.19 510 742 3008 1554 1454 542  10.13
70 kg N/fed (Recommended level) 24.45 12,11 1234 494 7.17 2948 1516 1432 519 9.97
105 kg N/fed (High level) 23.97 11.85 12.11 478 7.07 2905 1486 1419 496 9.89
L.S.D at 0.05 0.175 0.133 0.088 0.035 0.142 0.}112 0.057 0.085 0.082 0.048
T.H.C = Total hydrolysable carbohydrate. R.S = Reducing sugars.
T.S.C = Total soluble carbohydrate. ' N.R.S = Non - reducing sugars,
N.S.C = Non — soluble carbohydrate _ N = Nitrogen fertilizer.

L.S.D = Least significant difference.



Table 2: Effect of uniconazole concentrations on carbohydrate fractions percentage of wheat plants

(as glucose giin/100 gm: sample)

Parameter THC T.S.C NS.C RS NRS TH.C TS.C NS.C RS NRS

Treatments Season 2001-2002 ‘

... 180 days after sowing 110 days after sowing
0 ppm (control ) _ 25.,(I)1. 12.49 12.51 4.55 7.54 30.18 15.03 15.15 455 10.48
50 ppm ~ 2635 13.29 13.06 5.17 R8.11 3149 1582 1567 529 10.53
100 ppm 2739 13.66 13.74 548 8.18 32.71 16.47 1624 5.68 10.79
L.S.D at 0.05 0646 0.053 0.649 0.049 0.033- 0:575 0.121 0.626 0.053 0.121

' " Scason 20022003
80 days after sowing ~ '110°days after sowing

0 ppm (control) - 23.48 11.33 12.15 436 6.97 28.6 .14.59 14.01 479 9.80
50 ppm SR 24.52 12.26 12.26 5.04 723 2953 1511 1442 516 995
100 ppm e e 26012 1289 1323 543 746 30.48 1586 14.62 562 1024
L.S.D at 0.05 0.211 0.108 0.166 0.024 0.111 0.111 0.075 0.090 0.04% (.055
T.H.C = Tetal hydrolysable carbohydrate. R.S = Reducing sugars.
T.S.C = Total soluble carbohydrate. N.R.S = Non - reducing sugars.

N.S.C = Nou — soluble carbohydrate L.S.D = Least significant difference.

vz

3r0s

9002 (£) ‘ON €€ 104 “say “ouly I

trs



Omar, ef al.

Table 3: The interaction effect between nitrogen fertilizer levels and uniconazole concentrations on
carbohydrate fractions percentage of wheat plants. ( as glucose gm / 100 gm sample)

Seasons 2001 - 2002
Tremnys affer sawing 80 days 110 days

Uniconazole T.H.C T.S.C NS.C RS NRS THC TS.C NS.C RS _ NRS

0.0 ppm 261 1286 1324 481 804 313 1564 1566 483  10.76

35kgN/fed 50 ppm 27.07 1351 13.56 532 819 32.54 1652 1602 560 1092

100 ppm 282 1399 1421 573 825 33.83 17.06 1677 607  10.99

0.0 ppm 2487 1245 1242 450 7.95 30.17 1499 1518 452 1047

70kgNifed 50 ppm 2627 1328 1298 516 812 31.74 1581 1593 531 10.50

100 ppm 2717 13.72 1346 554 817 3275 1656 1619 565 1091

0.0 ppm 2405 1219 11.86 435 7.84 29.06 1445 14.61 425 1020

105kg Nffed 50 ppm 2571 13.19 12.64 504 803 30.18 1513 1505 497  10.16

100 ppm 2681 1327 1354 515 812 31.54 1579 1575 533  10.46

L.S.D at 0.05 NS 0092 NS 0084 NS NS NS N.§ N.S N.S
T.H.C = Total hydrolysable carbohydrate. R.S = Reducing sugars.

T.S.C = Total soluble carbohydrate. N.R.S = Non - reducing sugars.

N.S.C = Non - soluble carbohydrate. L.S.D = Least significant differenc

N= Nitrogen fertilizer. | N.S = Non significant.



Table 3: Continue

Seasons
Days after sawing

2002 - 2003

T 80 days 110 days

reatments -
Uniconazole T H.C T.S.C NS.C RS NRS T.H.C TS.C NS.C RS NRS
0.0 ppm 2476 11.80 1296 4.56 724 2899 1496 14.03 5.01 9.95

35 kg N/fed 50 ppm 2577 12.60 13.18 515 745 30.13 15.56 14.57 544 10.13
100 ppm 2660 13.16 1344 559 7.57 31.12 1611 1501 581 10.30
00 ppm 2302 112 11.82 432 6.88 28.65 14.60 14.05 4.82 9.78

70 kg N/fed 50 ppm 2408 12.18 1189 504 7.15 2939 1499 1440 5.10 0.89
100 ppm 2625 1295 1330 547 748 3040 1588 1451 565 1023
0.0 ppm 2266 1099 11.67 420 6.80 28.16 1420 13.96 4.52 9.68

105 kg N/fed 50 ppm 2372 12.01 11.71 492 7.08 29.06 14.78 1428 496 9.83
100 ppm 2552 12.56 1296 523 733 2993 15.59 1434 541 10.18

L.S.D at 0.05 0366 NS 0288 0.042 NS 0193 0.129 0.155 0.084 NS

T.H.C = Total hydrolysable carbohydrate.

T.S.C = Total soluble carbohydrate.

N.S.C = Non - soluble carbohydrate.

N= Nitrogen fertilizer.

R.S = Reducing sugars.
N.R.S = Non - reducing sugars.

L.S.D = Least significant difference.

N.S = Non significant.
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Table 4: Effect of nitrogen fertilizer levels on carbohydrate fractions percentage of wheat grains and
straws. (as glucose gm / 100 gm sample) :

Parameter T.H.C T.S.C NS.C RS NRS T.H.C T.S.C NS.C RS NRS

Season 2001-2002
Grains Straw

297 6549 0462 2.51 10.58 1.70 8.88 0.381 1.32
275 6449 0439 231 1000 153 848 0.352 1.18
257 63.79 0414 216 932 142 789 0324 1.09
0.063 0.651 0.005 0.063 0.236 0.018 0.229 0.002 0.019

Season 2002-2003
Grains Straw

Treatments -

35 kg N/fed (l.ow level) 68.46
70 kg N/fed (Recommended level) 6725
105 kg N/fed (High level) 66.37
L.S.D at 0.05 0.681
Treatments

35 kg N/fed (Low level) 66.53
70 kg N/fed (Recommended level) 65.01
105 kg N/fed (High level) _ 64.64
L.S.D at 0.05 0.106

262 6392 0423 220 988 145 843 0363 1.08

246 62.54 0414 205 945 131 8.14 0.347 0.964
231 6233 0408 1.90 897 121 7.77 0334 0.875

0.038 0.136 0.003 0.039 0.056 0.020 (0.048 0.003 0.019

T.H.C = Total hydrolysable carbohydrate.
T.S.C = Total soluble carbohydrate.
N.S.C = Non -- soluble carbohydrate.

R.S = Reducing sugars.

N.R.S = Non - reducing sugars.

N = Nitrogen fertilizer.

L.S.D = Least significant difference.
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percentage, while the highest level
(105 kg nitrogen / fed) gave the
lowest T.H.C. percentage.

Results of soluble

carbohydrates, (T.S.C.) presented
in Tables 1 and 4 indicate that
T.S.C. was significantly affectedby
nitrogen fertilizer levels in the two
seasons of the study.Non- soluble
carbohydrates (N.S.C.) percentage
decreased with increasing nitrogen
fertilizer levels (Tables 1 and 4).

touken
L

Reducing and non-reducing
sugars data are shown in Tables (1
and 4). The lowest value resuited
from using 105 kg nitrogen / fed
(high level), while adding 35 kg
nitrogen / fed (low level) produced
the maximum percentage of
reducing and non-reducing sugars
of wheat plants in the two seasons.
Generally, increasing mnitrogen
fertilizer levels decreased the
levels of carbohydrate fractions.
Similar results were reported by
Ellen (1987), Banziger ef al
(1994), Herwaarden  (1998),
Guohua et al (2002} and Zahran et
al (2002).
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The effect of different concen-

trations of uniconazole on carbo-
hydrate  fractions  percentage
indicate that it's application

significantly increased carbohy-
drate fractions of wheat plants in

the two seasons of study (Tables 2
and 5). Generally, it seems that
increasing  concentrations  of
uniconazole increased
carbohydrate fractions of wheat
plants. These results are in
agreement with those obtained by
Wang ef al (1995a).

The interaction effect between
the nitrogen fertilizer levels and
uniconazole  application  on
carbohydrate fractions percentage
in wheat plants are shown in
Tables (3 and 6). It is clear from
the data that the highest vaiue of
carbohydrate fractions percentage
was obtained when wheat plants
were fertilized with 35 kg nitrogen
/ fed and sprayed with 100 ppm
uniconazole. On the other hand,
the lowest value of carbohydrate
fractions percentage was obtained
when plants were fertilized with
105 kg nitrogen / fed without
applicating any wniconazole.
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Table 5: Effect of uniconazole concentrations on carbohydrate fractions percentage of wheat grains
and straws. ( as glucose gm / 100 gm sample)

_ Parameter T.H.C T.S.C NS.C RS NR.S T.HC T.S.C NS.C RS NRS

Treatments Season 2001-2002

‘ Grains Straw
0 ppm (control ) 6622 2.56 63.66 0403 2.15 916 142 7.74 0.334 1.09
50 ppm 67.08 2.76 6433 0447 231 1001 156 845 0349 1.22
100 ppm 68.78 298 6579 0466 2.52 10.73 1.66 9.08 0374 1.29
L.S.D at 0.05 0.37%9 0.050 0364 0.004 0.049 0.245 0.022 0.240 0.004 0.023

Season 2002-2003 .

Treatments . Grains Straw
0 ppm (control ) 64.46 2.14 6232 0.395 1.75 895 1.14 7.81 0.331 0.804
S0 ppm 65.40 248 62.92 0416 2.07 948 1.36 8.13 0.348 1.01
100 ppm 66.32 277 63.55 0433 234 986 147 8.39 0364 i.11
L.S.D at 0.05 0.045 0.029 0.063 0.002 0.029 0.079 0.017 0.076 0.002 0.015
T.H.C = Total hydrolysable carbohydrate. R.S = Reducing sugars.
T.S.C = Tetal soluble carbohydrate. : N.R.S = Non - reducing sugars. N.S.C =
Non, soluble carbohydrate, L.S.D = Least significant difference.



Table 6: The interaction effect between nitrogen fertilizer levels and uniconazole concentrations on
carbohydrate fractions percentage of wheat grains and straws. (as glucose gm / 100 gm

sample)

Seasons

Treatments

Uniconazole T.H.C T.S.C N.S.C

Grains

2001

- 2002

straw

RS NRS TH.C TS.C NS.C RS

N.R.S

0.0 ppm
35kg N/fed 50 ppm

100 ppm

0.0 ppm
70 kg N/fed 50 ppm

100 ppm

0.0 ppm
105 kg N/fed 50 ppm

100 ppm
L.S.D at 0.05

67.29
68.18
69.92
66.14
66.99
68.62
65.23
66.08
67.79

2.79
2.96
3.16
2.50
275
3.00
2.37
2.55
2.79

64.49 0.424
65.22 0.468
66.76 0.495
63.64 0.404
64.24 0.448
65.62 0.466

62.86 0.380

63.52 0.424
65.00 0.438

2.37
2.49
2.66
2.10
2.31
2.54
1.99
2.13
2.35

9.86
10.53
11.35
9.35
10.03
10.64
8.27
9.47
10.21

1.53
1.75
1.84
1.42
1.53
1.64
132

142

1.52

8.33
8.79
9.51
7.93
8.50
9.00
6.95
8.05
8.69

0.363
0.380
0.399
0.335
0.347
0.374
0.305
0.319
0.349

1.16
1.37
1.44
1.09
1.18
1.26
1.02 -
1.10
117

NS NS NS NS NS NS 0037 NS. NS 0.040

T.H.C = Total hydrelysable carbohydrate,

T.8.C = Total soluble carbohydrate.

N.S.C = Non - soluble carbohydrate.

N.S = Non significant.

R.S= Reducmg sugars

N.R.S=Non - reducmg sugars.

L.S.D=Least significant difference.
N = Nitrogen fertilizer.
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Table 6: Continue

Seasons

Treatments

2002 - 2003

Grains

Uniconazole T.H.C T.S.C N.S.C

straw

R.S N.R.S TH.C T.S.C NS.C RS

N.RS

0.0 ppm
35 kg N/fed 50 ppm

100 ppm

0.0 ppm
70 kg N/fed 5¢ ppm

100 ppm

6.0 ppm
105 kg N/fed 50 ppm

160 ppm
L.S.D at 0.05

65.54
66.38
67.97
64.10
65.11
65.82
63.75
64.72
65.45

2.23
2.65
2.97
2.16
2.76
3.00
2.04
232
2.57

63.31
63.73
64.72
61.94
62.63
63.06
61.70
62.39
62.88

0.077 0.049 0.109

0405 183 949 122
0423 223 991 148
0.440 2.53 1023 1.63
0392 1.77 9.14 1.14
0415 2.06 939 135
0.434 233 981 145
0.387 1.66 822 1.04
0409 191 9.15 1.25
0424 2.14 956 134

8.26
8.43
8.60
8.00
8.04

8.36.

7.17
7.91
822

N.S. 0.049 0.138 0.029 0.131

0350
0.362
6.376
0.329
0.347
0.365
0315
0.335
0.352
. 0.004

0.874
1.12
1.26

0.811
1.00
1.08

0.728

0.912

0.984

0.026

T.H.C = Total hydrolysable carbohydrate.

T.S.C = Total soluble carbohydrate.

N.S.C = Non - soluble carbohydrate.

N.S = Non significant.

R.S = Reducing sugars.

N.R.S = Non - reducing sugars.

L.S.D =Leastsignificant difference,

N = Nitrogen fertilizer.
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