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ABSTRACT: Two field experiments were carried out using wheat plants (Cultivar Gemmeiza-
9) at the experimental farm of Gemmeiza Agriculture Research Station, during two successive
winter seasons 2008-2009 and 2009-2010. The effect of three levels of potassium fertilizer (0,
24 and 48 kg potassium/fed) and foliar application of the micronutrients (boron-molybdenum) at
concentrations (0, 100 and 200 ppm) on carbohydrate fraction of wheat plants was studied.

The obtained data indicated that increasing potassium fertilizer levels, increased carbohydrate

fractions significantly. Carbohydrate fractions

increased significantly with increasing

micronutrients concentrations (boron and molybdenum) from 0 up to 200 ppm.
Key words: Wheat, Potassium fertilizer, Micronutrients (boron-molybdenum), Carbohydrate

fractions.

INTRODUCTION

Wheat represents one of the major
sources of food all over the world and the
most important cereal crop in Egypt.
Potassium (K) is one of essential nutrients
required for plant growth and reproduction. It
is classified as a macronutrients.

potassium is not a constituent of any
plant structures or compounds, it plays apart
in many important regulatory roles in the
plant. It is essential in nearly all processes
needed to sustain plant growth and
reproduction. Potassium plays a vital role in :
Increasing photosynthesis and
carbohydrates synthesis and translocation of
photosynthates and carbohydrates, protein
synthesis, activation of plant enzymes,
control of ionic balance regulation of plant
stomata and water use, improve the
tolerance of plants to stress and suitable
amount of K can improve crop quality.

Micronutrients play on important role in
plant metabolism, as activators co-factor in
all vital processes of plant life.

Boron and Molybdenum are anecessary
micronutrients because plants require it in
smaller amounts than the macronutrients.

Boron; essential for germination, sugar

metabolism and transport of carbohydrates
through cell membrane.

Molybdenum has several functions in
plant growth, plants require aconstant and
continuous supply of Mo for normal
assimilation of N, important for nitrate
reductase activity in all plants, Mo is also
acomponent of the enzyme nitrogenase, Mo
required in N fixation N, to NH3, play role in
P utilization and Mo is required in the
synthesis of ascorbic acid.

Many investigators reported that
increasing potassium fertilization levels
significantly increased carbohydrate fractions
of wheat plants. Rui ef al.,, (2003) indicated
that potassium application to wheat plants
increased soluble sugar content of wheat
plants (Wang et al., 2003, Al-Moshileh and
Errebi, 2004; Amal ef al., 2006 and Mazvila
et al., 2007) and Magsood ef al., 2008,
applied potassium fertilizer on maize at rates
of zero and 200 kg/ha, increased total
soluble sugars on maize compared to the
control, (Laila and Elbordiny, 2009) soaked
seeds of wheat (cv. Sakha 68) in two
concentrations 50 and 100 ppm potassium
humate for different periods 12, 24 and 36
hours, they observed that there were
significant increase carbohydrate content of
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treated plants, (Heidari and Jamshid, 2010;
Banerjee et al.,, 2012 and Liu et al., 2012)
fertilized sweet potato (Beijing 553) by
potassium fertilizer at rates of zero and 24 g
K,O, application of potassium increase the
content of soluble sugars and its
components, at the harvest, the contents of
soluble sugar increased by 13.52%
compared with the control. (Gao and Chen,
1990; Picchioni ef al., 1991; Rao and Sahu,
1991 and Sharma et al., 1991) sprayed
durum wheat cv. DWL-5023 with 5, 10, 20 or
40 ppm boric acid at anthesis and one week
after anthesis, grain sugar contents
increased by boric acid sprays compared
with the control. (Droba, 1993 and Yan ef al.,
2003), investigated the effect of boron at
rates (0, 0.3, 1 and 10 micro mol/L) on wheat
plants in a solution culture experiment. The
resulted showed that the soluble sugar
content in stems was higher in 0.3 micro mol
B/L treatments. (Dwivedi et al., 1993 and
Chengxiao et al, 1998; Liwenxue et al,
2001) in a pot experiment studied the effect
of Mo on winter wheat in yellow brown sail,
the soil was treated with 0.00, 0.01, 0.02,
0.04, 0.08, 0.16, 0.32, 0.64, 1.28 and 2.56
mg Mo/kg to make available Mo content of

soils, content of soluble sugars increased
with increasing content of Mo on soil.

The aim of this work was to investigate
the effect of different rates of K and different
concentrations of micronutrients (boron and
molybdenum) on carbohydrate content in
wheat plants .

MATERIALS AND METHODS

The field experiments were carried out
during the two successive seasons 2008-
2009 and 2009-2010 at the experimental
farm of Gimmeiza, Agricultural Research
Station (Middle Delta, Egypt).

The mechanical and chemical analysis
of the used soil are presented in Table (1).
Particle size distribution was carried out
using the method of Piper (1950). Calcium
carbonate was determined using collin's
calcimeter according to Wright (1939).
Organic matter was assayed according to
Walkley Method (1947). Total available
nitrogen was determined using the micro-
kjeldahl method as described by Chapman
and Pratt (1961).

Table (1): Mechanical and chemical analysis of the experimental soil.

Parameter Value
First season Second season
1- Mechanical analysis:
Coars sand 1.60% 1.50%
Fine sand 12.91% 14.4%
Silt 37.23% 35.9%
Clay 40.82% 43.0%
CaCos; 3.90% 3.2%
Organic matter 1.57% 1.98%
Texture class Silty clay loam
2- Chemical analysis:

Available nitrogen 33 ppm 35 ppm
Available phosphorous 8 ppm 8.8 ppm
Available potassium 420 ppm 440 ppm
Available Boron 0.10 ppm 0.12 ppm
Available molybdenum 0.08 ppm 0.07 ppm
Soil reaction (pH)

(in:2.5 soil suspention) 8 8
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Potassium was determined using flam
photometric method described by Piper
(1938). Phosphorus was  determined
according to Chapman and Pratt (1961).
Avilable B was determine Bingham (1982).
Available Mo was determine using
Inductively Coupled Spectrometry Plasma
(ICP) Modle Ultima 2- Jobin Yvon. pH value
was measured in the soil past using
Bechman pH meter.

Wheat seeds (cultivar Gimmeiza-9) used
in this study was obtained from the wheat
Research Department, Agricultural Research
Center, Ministry of Agriculture, Egypt.

The wheat seeds were sown on
December 1% in the two seasons under
study. Split plot design was used with three
replicates. The area of each experimental
plot was 105 m* (3 x 35 m). The
experimental included three treatments at
mean plots occupied by different potassium
fertilization rates as follow: 0, 24 and 48 kg
potassium /fed. The potassium fertilizer form
was potassium sulphate (48% K,O). Sub
plots occupied by micronutrients (boron and
Molybdenum) as follow: 0 ppm
micronutrients, 100 ppm boron, 200 ppm
boron, 100 ppm molybdenum and 200 ppm
molybdenum by Katyal and Randhawa
(FAQ, 1983). The micronutrients, boron as
boric acid H3;BO; and molybdenum as
ammonium molybdate (NH;)s MO; Oy
4H>O. The amounts of potassium fertilizer

were added in the first irrigation, the
amounts of phosphorus and nitrogen
fertilizer were added with recommended

doses. The micronutrients were applied
twice as afoliar spray the first one was
applied at 49 days after sowing, the second
spray was applied 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 micronutrients spray.
The second one was taken after one month
from the first sample.

Determination of carbohydrate fractions:
Reducing and total soluble sugars as well as
total carbohydrates were determined in
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shoots, grains and straw using picric acid
method according to Thomes and Dutcher
(1924).

All collective data were statistically
analysed according to the procedure
described by Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Data concerning the effect of different
levels of potassium fertilizer on carbohydrate
fractions in wheat plants in the two seasons
of study are illustrated in Tables (2, 3, 4,5, 6
and 7). Data showed that all fractions were
significantly affected by the potassium
fertilizer levels added to wheat plants, where
the effect was clear in both seasons.
Generally, increasing potassium fertilizer
levels to plants, increased the content of
carbohydrate fractions in wheat. Total
hydrolysable carbohydrates (T.H.C) in
shoots, grains and straw are recorded in
Table (1 and 4). Data showed that highest
level of potassium fertilizer (48 kg
potassium/fed) gave the highest T.H.C
percentage, while the zero kg potassium/fed
(control plants) gave the lowest T.H.C
percentage.

Results of total soluble carbohydrates,
(T.S.C) presented in Tables (1 and 4)
indicate that T.S.C were significantly affected
by potassium fertilizer levels in the two
seasons of the study. Non-soluble
carbohydrates (N.S.C) percentage increased
with increasing potassium fertilizer levels
Tables (1 and 4).

Reducing and non-reducing sugars, data
are shown in Tables (1 and 4). The lowest
value resulted from untreated plants with
potassium fertilizer, while adding 48 kg
potassium/fed produced the maximum
percentage of reducing and non-reducing
sugars of wheat plants in the two seasons.
Generally, increasing potassium fertilizer
levels increased the levels of carbohydrate
fractions. Similar results were reported by
Rui et al., (2003), Wang et al., (2003), Al-
Moshileh and Errebi (2004), Amal et al,,
(2006); Heidari and Jamshid (2010),
Banerjee ef al., (2012) and Liu et al., (2012).
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Table (2): Effect of potassium fertilizer levels on carbohydrate fractions percentage in
wheat plants (as glucose gm/100 gm sample)

Seasons 2008-2009
Days after sowing 70 days 100 days
THC [ TS.C |[NSC R.S. NRS|THC | TSC|[NSC| RS |NRS
Treatments
Okg K/fed(control) | 25.53 | 12.57 | 12.96 463 794 | 3047 | 1476 | 1571 | 4.84 9.92
24 kg Kffed 26.40 | 12.94 | 13.46 4.93 8.02 | 3148 | 1531 | 16.17 | 525 | 10.06
48 kg Kffed 27.16 | 13.37 | 13.79 5.22 8.15 | 3248 | 1576 | 16.71 | 563 | 10.14
L.S.D. at0.05 0.0707|0.0279(0.0618 | 0.01808 | 0.0419|0.0643 [ 0.0436 | 0.0489 | 0.0489 | 0.0468
2009-2010
Okg K/fed(control) | 24.70 | 11.70 | 13.00 4.50 720 | 2948 | 1428 | 1520 | 4.71 9.56
24 kg Kffed 2562 | 12.02 | 13.60 477 425 | 3064 | 1483 | 1581 | 5.20 9.63
48 kg Kffed 26.57 | 12.56 | 14.00 5.08 748 | 3160 | 1535 | 16.25 | 550 9.85
L.S.D. at0.05 0.0657|0.0485(0.0928 | 0.0250 | 0.0535]0.0233(0.0175|0.0262|0.0264 | 0.0417
T.H.C = Total hydrolysable carbohydrate T.S.C = Total soluble carbohydrate
N.R.S = Non-reducing sugars N.S.C — Non-soluble carbohydrate
k = potassium fertilizer R.S = Reducing sugars

L.S.D. = Least Significant Difference

Table (3): Effect of micronutrients concentrations on carbohydrate fractions percentage
in wheat plants (as glucose gm/100 gm sample).

Seasons Seasons 2008-2009

Days after sowing

Days after sowing] 70 days 100 days
THC TSC NSC RS NRS THC TS8C NSC RS. NRS
Treatments
0 p.p.m(control) 2531 1253 1278 463 790 3056 1473 1583 482 9.91
100 p.p.m (B) 2662 13.04 1358 498 806 3174 1536 1638 532 10.04
200 p.p.m (B) 2745 1356 13.89 532 824 3268 1606 1662 570 10.36

100 p.p.m (Mo) 26.06 1273 13.33 478 795 3103 1500 16.03 510 9.89

200 p.p.m (Mo) 26.39 1296 1344 493 803 3137 1524 1613 525 9.98

L.S.D. at 0.05 0.0367 0.0309 0.0449 0.0229 0.0331 0.0361 0.0522 0.0553 0.0386 0.0575
Seasons 2009-2010

0 p.p.m (control) | 2554 1169 1285 450 720 2955 1431 1524 477 9.55

100 p.p.m (B) 2595 1219 1376 4.84 735 30.88 14.87 16.01 518 9.69

200 p.p.m (B) 26.69 1267 1402 5.16 751 3175 1553 1622 561 9.92

100 p.p.m (Mo) 2529 11.84 1344 463 721 3018 1459 1560 5.00 9.58

200 p.p.m (Mo) 2569 1208 1362 478 729 3051 1479 1572 513 9.67

L.S.D. at 0.05 0.0512 0.0422 0.0569 0.0581 0.0518 0.0572 0.0289 0.0603 0.0337 0.0474
T.H.C = Total hydrolysable carbohydrate B = Boron

T.S.C = Total soluble carbohydrate Mo = Molybdenum

N.S.C — Non-soluble carbohydrate L.S.D. = Least Significant Difference
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R.S = Reducing sugars N.R.S = Non-reducing sugar

Table (4): The interaction effect between potassium fertilizer levels and micronutrients
concentrations on carbohydrate fractions percentage in wheat plants (as
glucose gm/100 gm sample).

Seasons 2008-2009
Days after sowing 70 days 100 days
Treatments THC TSC NSC RS NRS THC TS8SC NSC RS. NRS
0 p.p.m (control) 2435 1220 1215 433 786 2956 1436 1521 453 982
100 p.p.m (B) 2595 1270 1325 473 797 3093 1486 1608 490 996
J kg Kffed 200 p.p.m (B) 26.65 1292 1373 492 800 3144 1514 1630 512 10.02
100 p.p.m (Mo) 2515 1242 1272 451 790 3012 1465 1547 477 9388
200 p.p.m (Mo) 2555 1262 1293 466 796 3028 1478 1550 487 991
0 p.p.m (control) 2535 1227 1278 470 787 3070 1470 1591 489 991
100 p.p.m (B) 2655 1296 1359 496 799 3160 1535 1625 528 10.07
24 kg Kfed 200 p.p.m(B)] 27.55 1361 1394 530 830 3266 1623 1643 583 1040
100 p.p.m(Mo) 26.13 1267 1346 474 793 3138 1499 1608 507 992
200 p.p.m (Mo) 26.43 1291 1352 493 798 3128 1520 1618 518 10.01
0 p.p.m (control) 2622 1282 1340 487 795 3142 1505 1637 505 10.00
100 p.p.m (B) 27.35 1345 1390 525 820 3269 1586 1682 576 1010
48 kg Kfed 200 p.o.m(B)] 28.15 14.15 1400 573 842 3394 1682 1712 616 1066
100 p.p.m (Mo) 26.90 1310 1380 508 802 3190 1535 1655 548 987
200 p.p.m (Mo) 2719 1333 1386 519 814 3245 1574 1671 569 10.05
L.S.D. at 0.05 0.0637 0.0536 0.0778 0.0397 0.0573 0.0885 0.0904 0.0959 0.0669 0.0994

Table (4): Con..

Seasons 2008-2009

Days after sowing 70 days 100 days
Treatments THC TSC NSC RS NRS THC T8C NSC RS NRS
| 2009-2010
0 p.p.m (control) 23.60 11.33 1227 420 713 2820 1394 1426 45 9.44
100 p.p.m (B) 2497 1183 1314 458 725 2988 1427 1561 467 960
Jkg Kffed 200 p.p.m (B) | 25.65 1212 1353 482 730 3969 1485 1583 515 970
100 p.p.m (Mo) 2445 1147 1298 434 713 2910 1409 1501 460 949
200 p.p.m (Mo) 2485 1176 13.09 455 721 2953 1422 1531 465 957
0 p.p.m (control) 2480 1177 13.03 453 724 2972 1426 1546 479 947
100 p.p.m (B) 2595 12.07 13.88 4.81 726 3088 1486 1602 525 962
24 kg Kffed 200 p.p.m(B)] 26.56 12.48 14.08 515 733 3198 1565 1632 571 9.94
100 p.p.m(Mo) 2522 1181 1341 463 719 3017 1455 1562 504 9.51
200 p.p.m (Mo) 2555 1194 1361 472 722 3045 1482 1564 521 9.61
0 p.p.m (control) 2523 1200 1324 478 722 3074 1474 16.00 5.01 9.73
100 p.p.m (B) 26.91 1265 1426 512 753 3186 1546 1640 562 984
48 kg Kffed 200 p.p.m(B)] 27.85 13.40 1445 550 790 3258 16.08 1650 597 10.11
100 p.p.m (Mo) 26.19 1225 1394 493 732 3128 1512 1616 537 975
200 p.p.m (Mo) 26.68 1253 1415 508 745 3154 1534 1620 553 9.82
L.S.D. at 0.05 0.0885 0.0731 0.0986 0.0450 0.0898 0.0991 0.0450 0.1044 0.0583 0.0821
T.H.C = Total hydrolysable carbohydrate k = potassium fertilizer
T.S.C = Total soluble carbohydrate B = Boron
N.S.C — Non-soluble carbohydrate Mo = Molybdenum
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R.S = Reducing sugars L.S.D. = Least Significant Difference
Table (5): Effect of potassium fertilizer levels on levels on carbohydrate fractions
percentage in wheat grains and straws (as glucose gm/100 gm sample).
I N

Seasons 2008-2009
wheat| Grains Straw
Treatments THC TSC NSC RS NRS THC TSC NSC RS N.R.S
0 kg Kffed (control)| 66.41 254 6386 0.393 215 9.31 1.44 7.87 0.334 1.10
24 kg Kffed 6750 287 6463 0424 245 9380 1.64 8.16  0.361 1.28
48 kg Kffed 68.58 317 6542 0454 271 1071 1.83 8.88 0.389 1.44
L.S.D. at0.05 0.0343 0.0257 0.0525 0.00132 0.0255 0.0727 0.0222 0.0649 0.00167 0.0226
2009-2010

0 kg Kffed (control)| 6549 238 6311 0376 200 8.91 1.33 758 0.327 1.01
24 kg Kffed 66.50 263 6387 0396 223 945 1.53 7.92 0.350 1.18
48 kg Kffed 67.61 286 6475 0418 244 1033 1.72 8.60 2.381 1.34
L.S.D. at0.05 0.0719 0.0172 0.0838 0.00173 0.0164 0.0591 0.00953 0.0786 0.00210 0.00911
T.H.C = Total hydrolysable carbohydrate k = potassium fertilizer
T.S.C = Total soluble carbohydrate L.S.D. = Least Significant Difference

N.S.C — Non-soluble carbohydrate
R.S = Reducing sugars
N.R.S = Non-reducing sugars

Table (6): Effect of micronutrients concentrations on carbohydrate fractions percentage
in wheat grains and straws (as glucose gm/100 gm sample).

Seasons 2008-2009

wheat Grains Straw

THC TSC NSC RS NRS THC TSC NSC RS NRS

Treatments

0 p.p.m (control) 66.50 260 6390 0.395 2.21 905 147 758 0339 1.13
100 p.p.m (B) 67.87 294 6494 0426 2.51 1027 169 858 0368 1.32
200 p.p.m (B) 68.49 318 6531 0464 2.71 1079 189 890 0394 150

100 p.p.m (Mo) 6717 273 6444 0410 2.32 960 152 809 0347 117
200 p.p.m (Mo) 6745 285 6460 0421 2.43 998 161 836 0360 125

L.S.D. at 0.05 0.0392 0.0378 0.0529 0.00185 0.0372 0.0699 0.0208 0.0723 0.0285 0.0203
2009-2010

0 p.p.m (control) 6520 239 6290 0.377 2.02 8.71 135 736 0328 1.02

100 p.p.m (B) 66.87 270 6417 0.399 2.30 996 157 840 0358 1.21

200 p.p.m (B) 67.74 294 6480 0425 252 1032 178 854 0387 1.39

100 p.p.m (Mo) 66.24 245 6378 0.386 2.07 927 142 782 0337 1.08
200 p.p.m (Mo) 66.51 262 6390 0.395 222 956 152 804 0.351 1.17

L.S.D. at0.05 0.0691 0.0186 0.0769 0.00157 0.01865 0.0468 0.0217 0.0665 0.00248 0.0212
T.H.C = Total hydrolysable carbohydrate B = Boron

T.S.C = Total soluble carbohydrate Mo = Molybdenum

N.S.C — Non-soluble carbohydrate L.S.D. = Least Significant Difference

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

Table (7): The interaction effect between potassium fertilizer levels and micronutrients
concentration on carbohydrate fractions percentage in wheat grains and
straw (as glucose gm/100 gm sample).

Seasons 2008-2009
wheat| Grains Straw

Treatments THC T.S.C NS.C RS NRS THC T8C NSC RS NRS
0 p.p.m (control) 65.33 225 63.08 0372 188 850 124 726 0312 0.928
100 p.p.m (B) 66.85 264 6421 0397 224 955 150 804 0337 117
J kg Kffed200p.p.m (B) |67.44 288 6456 0422 246 990 172 818 0373 135
100 p.p.m (Mo) 66.07 241 6366 0380 203 915 131 784 0319 0.99
200 p.p.m (Mo) 66.34 253 6381 0.391 214 944 141 803 0329 1.081
0 p.p.m (control) 66.63 262 6401 039 222 889 148 741 0333 115
100 p.p.m (B) 67.88 295 6493 0420 253 1018 169 849 0372 1.32
24kgKffed 200 p.p.m (B)]68.35 3.14 6521 0472 267 1075 191 884 0395 152
100p.p.m(Mo) 6718 276 6443 0410 235 938 152 786 0344 117
200 p.p.m (Mo) 67.47 288 6457 0418 246 980 162 818 0360 1.26
0 p.p.m (control) 6755 294 6460 0417 253 975 169 806 0371 1.32
100 p.p.m (B) 68.90 322 6568 0462 276 1108 187 922 0395 147
48 kg Kffed 200p.p.m(B) |69.67 352 66.15 0.498 3.02 1173 204 969 0413 163
100 p.p.m (Mo) 68.25 3.01 6523 0439 257 1028 172 856 0377 135
200 p.p.m (Mo) 68.56 3.14 6541 0453 269 1070 182 888 0390 143
L.S.D. at0.05 Jo.0679 N.§ 0.0917 0.00319 0.0645 0.121 0.0361 0.1253 N.§ 0.0352
2009-2010
0 p.p.m (control) 64.08 212 6196 0355 177 812 109 703 0.306 0.784
100 p.p.m (B) 65.88 244 6344 0384 206 922 141 782 0327 108
0 kg Kffed200p.p.m (B) |66.78 272 6405 0395 232 960 162 798 0363 125
100 p.p.m (Mo) 6521 222 6299 0.366 186 864 122 742 0.313 0.907
200 p.p.m (Mo) 6550 2.37 6313 0375 199 898 133 765 0324 101
0 p.p.m (control) 65.30 240 6290 0380 202 865 134 731 0324 101
100 p.p.m (B) 66.85 272 6413 0398 232 982 158 824 035 122
24 kg Kffed 200 p.p.m(B) | 67.80 295 6485 0422 253 1018 180 838 0390 1.4
100p.p.m(Mo) 66.15 244 6371 0386 210 915 140 775 0333 1.07
200 p.p.m (Mo) 66.40 264 6376 0394 225 945 152 793 0345 118
0 p.p.m (control) 66.49 266 6383 0396 226 935 161 774 0355 126
100 p.p.m (B) 67.88 295 6494 0418 253 1085 172 913 0391 1.33
48 kg Kfed 200p.p.m(B) | 6865 3.15 6551 0455 269 1118 191 927 0408 1.50
100 p.p.m (Mo) 67.35 270 6465 0407 230 1001 164 829 0366 128
200 p.p.m (Mo) 67.65 284 6481 0415 243 1025 170 855 0384 1.31
L.S.D. at0.05 0.120 0.0322 0.1332 0.00272 0.03230 0.0811 0.0376 0.1152 0.00430 0.0367
T.H.C = Total hydrolysable carbohydrate k = potassium fertilizer
T.S.C = Total soluble carbohydrate B = Boron
N.S.C — Non-soluble carbohydrate Mo = Molybdenum
R.S = Reducing sugars L.S.D. = Least Significant Difference
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N.R.S = Non-reducing sugars

The effect of all concentrations of
micronutrients (boron-molybdenum)  on
carbohydrate fractions percentage indicate
that it's applications, significantly increased
carbohydrate fractions of wheat plants in the
two seasons of study Tables (2 and 5).
Generally, it seems that increasing
concentrations of boron increased carbohydrate
fractions of wheat plants. These results are
in agreement with those obtained by Gao
and Chen (1990), and Yan ef al., (2003). It is
obvious from the data, increasing
concentrations of molybdenum increased
carbohydrate fractions of wheat plants.
Similar results were reported by Dwivedi et
al., (1993) and Chengxiao ef al., (1998).

The interaction effect between the
potassium fertilizer levels and micronutrients
(boron-molybdenum) application on
carbohydrate fractions percentage in wheat
plants are shown in Table (3 and 6). It is
clear from the data that the highest value of
carbohydrate fractions percentage was
obtained when wheat plants were fertilized
with 48 kg potassium/fed and spray with 200
p.p.m boron. On the other hand, the lowest
value of carbohydrate fractions percentage
was obtained when plants untreated with
potassium fertilizer and without application
any micronutrients..
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