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Response of Cowpea to Foliar Micro-Nutrients
Spray and Mulching

M. E. M. Ahmed’, N, Abd Ei-Kader” and A. Derbala™
‘Horticulture Dept., ~ Soil and Water Dept., and = Agric Eng.
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HE STUDY was carried out at the Experimental Farm of the

Faculty of Agriculture, Tanta University. during the summer
seasons of 2006 and 2007. The objectiveof thestudy was to evaluate
the effect of mulching and foliar micro-nutrient sprays on growth and
yield of cowpea plants. Results shoewed that spraying cowpea with
high concentration of Fe, Zn and Mn (600 ppm.) improved yield and
its components. Mulching with colorless and blue polyethylene sheets
and rice straw gave the highest plant growth parameters and seed
yield, compared with the bare soil. In general, foliar spray with a
mixture of some micro-nutrients (Fe, Zn and Mn) and mulching with
coloriess polyethylene, blue polyethylene and rice straw can be
recommended for improving growth and increasing production of
cowpea under El-Garbia Governorate conditions. Rice straw mulching
will contribute to solving the problem of pollution resulting from
bumning.
Keywords: Mulching, Micro-Nutrients, Cowpea (Vigna unguiculata)

Cowpea (Vigna unguiculata (L) walp) is one of the most important vegetable
crops grown in Egypt. It is considered as an inexpensive source of protein. It is
mainly used for human consumption and livestock feed as well as soil cover as
green manure (Abd El-Mageed et al., 2001).

Micro-nutrients like Fe, Zn and Mn are known as essential minor-elements.
They are playing an important functional role in the physiological process. Their
deficiency is considered to be the main factors for limiting yield in many areas.
fron is essential for chlorophyll molecule formation but not a constituent of it
(Holmes and Brown, 1957). The main role of Zn in plant metabolism is to
activate a series of enzymes. Zn deficiency is thought to restrict RNA synthesis
which in turn inhibits protein synthesis causing poor content of protein (Katyal
and Randhawas, 1983). Also, Zn is essential for the synthesis of tryptophan and
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Mulching s corsidirad 2g a o0l {6 impreve plant grovih and crop oroduction
through its effect eon imoroving toot stowth characteristics, increasing sol
temperature, itrproving scil moisture, increasig soil CO,, premoting overall growth
and development, that contribute o total yield increase (Wien & Minoiti 1987, 1988a ,
1988b, Grubinger 2f af, 1993; Wien et al, 1993, Farias-Lorios ef of, 19%4a | b:

Poithanee, 2000; Chhangani. 2001; Samo ef of . 2004 and Veenstra et af, 2006},

The mein ebjective of the oresent study was to investigate the effect of
muiching and foliar micro-mrients spraying on growth and yield of cowpea.

¥Viateriz! and Methods

The study was carried on clay soil of the Experimental Farm of the Facuity of
Agriculture, Tanta University during the summer seasons of 2006 and 2007
(Tab bie i}

“ceds of cowpea cv. "Kaha 1" were sown on 27 and 3° uf May in 2605 and

2007 cropping senson, respectively. The o nermer:tel design was 2 comrlete

5. Each experimental pic':: was 12 m’,

inciuging -3 rows, ¢achi of' 5 m ieng: and é\ v width and one piani per hili with

25 ¢m apart were p!amed. The cultera: 2vaciices wers done according tou the
general program of cowpea cultivation in the region .

randisnized block *»a'gii" tiree 1epLostion

Cowpea pianis ware sprayed with & misture ol Fe, oo wod Lin 200 ana
600ppm), two times & 30 ana 435 days afier SOWIng. Coniro: pianis ware sprayed

with tap water.

Mulching treatments were <colorless polyethyiene
polvethylene (100 um), rise straw and un-mulched cont.\i,
wide beds and half wide beds (80 c¢m and 40 cm wide, respec
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were hand-laid on moist beds. Mulching was beginning after one week of
planting to the end of the growing season.

During the study period, the following data were recorded:

1. Vegetative traits. For studying vegetative traits, five plants were uprooted
from each plot at the full blooming stage (Morsy, 1986 and Metwally et al,,
1998) and data on plant height; number of leaves/plant; number of
branches/plant; leaf area/plant were recorded. Leaf area was determined using
the fresh weight method. The leaves were cleaned from dust and then weighted.
Certain known disks were taken from the leaves with a cork puncher and
weighted. The leaf area was calculated according to following formula:

Fresh wt. of leaves
Fresh wt. of disks

. 2. . . 2
Leaf area in cm” = x leaf area of disks Il cm

2. Yield and quality of seeds: the number of pods/plant, number of seeds/pod
and seed yield (ton/fedan.) were recorded. In addition, nitrogen, phosphorus and
potassium content of seeds were determined following to A.O.A.C (1995).

All data were subjected to analysis of variance using MSTATC program.

TABLE 1. Chemical analysis of soil before sowing according toRyan ef al. (1996).

2006 season | 2007season
Soluble cations in saturation extract 1:5 (meg /L)
Ca"™ 6.66 6.00
Mg" 4.90 5.2
Na' . 12.6 11.9
K* 0.30 0.40
Soluble anions in saturation extract 1:5 (meq /L)

CO;~ 0.0 0.0
HCOy 5.39 4.81
Cr 8.64 7.52
SO, 10.43 9.51
pH ) 7.81 7.95
EC /25° C (m mohos / cm) 2.26 201
Organic matter % 0.72 0.92
Nitrogen : Total (mg / 100g soil) 220.1 235.6

Auvailable (mg / 100g soil) 35.0 37.9
Phosphorus : Total (mg / 100g soil) 29.9 35.4

Available (mg / 100g soil) 5.2 1.5
Potassium : Total (mg/ 100g soil) 825.0 780.0

Available (mg / 100g soil) 194.2 172.0
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Results and Discussion

Vegetative growth

Results indicated that plant height, number of leaves per plant, number of
branches per plant and leaf area per plant were significantly affected by spraying
micro-nutrients in both seasons (Table 2). The highest values of all characters
were obtained from the spraying cowpea plants with 600 ppm. The positive
response to micro-nutrients foliar spray was reported by Mohamed and Helal
(1999) on broad bean and El-Shobaky and Abd El-Mageed (2001) on pea plants.

With regard to mulching treatments, significant increase in plant height,
number of leaves per plant, number of branches per plant and leaf area per plant
when compared to the bare soil treatments were observed (Table 2). Cowpea
plants grown on rice straw (80 cm) gave the tallest and highest number of
branches, highest number of leaves and high leaf area in both seasons. Similar
responses were reported by Polthanee, 2000 on cowpea; Chhangani, 2001, on
lettuce plants.

The interactions between micro-nutrient sprays and mulching significantly
affected plant height, number of leaves per plant, number of branches per plant
and leaf area per plant in both seasons. Cowpea plants grown on rice straw (full
wide beds) and sprayed with a mixture of micro-nutrients at 600 ppm were very
tall and had the highest number of branches, leaves and leaf area in both
seasons. Generally, all treatments values were higher than the control.

Yield and quality of seeds ,

Yield components like number of seeds per pods, number of pods per plant
and seeds yield were significantly affected by spraying micro-nutrients at both
concentrations in both seasons (Table 3). The highest values of all characters
were obtained from the spraying at 600 ppm (seeds yield was 1.209 and 1.198
ton per fed. in the first and second seasons, respectively). Similar positive
responses of legumes plants were reported by Fawzy et al. (1993), Mohamed &
Helal (1999) and El-Shobaky & Abd El-Mageed (2001) on pea plants.

The mulching treatments had increased number of seeds per pods, number of
pods per plant and seeds yield when compared to the bare soil treatments. Cowpea
plants grown on rice straw (80 cm) gave the highest number of seeds, highest number
of pods and highest values of seeds yield in both seasons (seeds yield was 1.242 and
1.198 ton per fed. in the first and second seasons, respectively). Generally, all
treatments values were higher than the control. Similar results were reported by
Polthanee, 2000 and Chhangani, 2001. '
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TABLE 2. Response of cowpea plants to foliar micro-nutrients and muiching on
vegetative growth during 2006 and 2007 seasons.

! First season 2006 Second season 2007
Eplant No.of | No.of | leaf | plant | No.of | No.of | leaf
!

Treatments | height | leaves/ [branches/| area/ | height | leaves/ {branches/| area/
(cm) | plant | plant | plant | {cm) ; plant | plant | plant

{cm?) (cm?)

Micro-nutrients

U ppim 43.5 1 17.57 | 457 128 463 | 1877 ] 4.70 149
300 ppm 494 | 1787 1 4.78 135 3519 1 19531 4.94 150
600 ppm 351 11809 ] 3503 144 379 | 1989 | 5.18 156
L.S.D. at 5% 1.42 | 0.059 1 0.055 1.86 | 0.95 | 052 | 0.071 33
Mulching treat

Colorless 40cm)| 49.6 | 1788 § 4.80 137 519 | 1934 | 485 148
| Colorless (80cm)| 32.6 | 1796 | 4.97 138 539 | 19.62 | 5.04 150
Blue (40cm) 473 {17.77 | 4.68 135 498 1 19.16 | 4.85 146
Blue (80 cm) 493 | 1784 | 4.88 137 52.1 11936 | 5.01 152
Ricestraw (40em)| 51.2 | 18.00 | 4.96 137 543 [ 19921 5.14 150
Ricestraw (80 cm){ 54.2 { 18.10 ; 523 138 3578 |1 19.67 | 5.33 153

Bare soil 41.1 | 17.34 4.04 128 442 | 18.70 4.36 143
L.SD. at 5% 2.17 ;1 0.090 | 0.085 2.84 1.46 0.80 0.108 5.0
Interactions

Colorless 40 * 0 43.6 | 17.66 | 4.56 131 466 | 1827 | 4.50 138
Colorless40*300 | 51.4 | 1750 { 4.80 137 | 527 | 19.63 | 490 148
Colorless40 *600 ¢ 53.8 | 18.10 | 5.03 145 | 563 [ 20.13 ] 5.16 158
Coloriess 80 * 0 443 | 17.73 | 4.73 131 46.2 1 19.17 1 4.76 141
Colorless80*300 | 53.0 { 1793 | 4.90 137 | 539 11973 | 503 150
Colorless 80 *600 | 60.5 | 18.23 | 3.30 147 | 618 | 1997 ] 5.33 160

Blue 40 * 0 424 | 17.50 | 4.46 128 | 447 11863 | 4.63 140
Blue 40 * 300 48.1 | 17.80 | 4.73 135 504 | 19.07 ] 490 146
Blue 40 * 600 51.3 ) 18.03 | 4.86 143 542 119771 5.03 152
Blue 80 * ¢ 446 | 17.60 | 4.73 129 | 468 | 1870 | 4.86 149
Blue 80 * 300 464 | 1790 | 4.86 137 | 497 11943 | 5.00 153
Blue 80 * 600 57.0 } 18.03 ] 35.06 145 | 599 11993 | 5.16 154

Ricestrawd0*( | 444 [ 17.70 | 4.80 128 | 476 {1943} 5.00 144
Rice sraw 40 * 300 52.8 | 1803 | 4.96 136 | 553 {2040 5.13 151
Ricestraw 40 * 6000 56.4 | 1826 | 5.13 148 | 60.1 ;1993 | 530 155
Ricestraw80*0 | 47.0 | 17.76 | 493 128 51.0 119.00} 5.03 144
Ricestraw80* 3000 53.3 { 18.13 | 35.16 138 573 120001 5.30 154
Ricesraw 80 * 600| 62.3 | 1840 | 5.60 148 1 65.0 | 20.00 | 5.66 160

Baresoil *0 - 379 1706 | 3.80 122 | 411 | 1820 { 4.13 136
Bare soil *300 409 | 1740 | 4.06 127 | 43.6 | 1843 | 436 146
Bare soil * 600 44.5 | 17.56 | 4.26 135 | 479 11947 | 4.60 149
L.S.D. at 5% 3.76 104561 0.147 | 492 | 2.53 1.39 | 0.187 8.7
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TABLE 3. Response of cowpea plants to foliar spray with a mixture of micro-
nutrients and mulching on yield and quality of secds during 2006 and

2007 seasons.
First season 2006 Second season 2007
Treatments No.of | No.of | Seceds No. of No. of Seeds
seeds / | pods/ | yicld (ton | seeds/ pods / yield (ton
pods plant | /fed.) _pods plant { fed.)
Micro- nutrients
0 ppm 10.5 28.4 1.142 11.4 29.7 1.160
300 ppm 10.8 30.3 1.162 11.8 31.5 1.182
600 ppm I1.t 31.8 1.209 12.2 33.0 1.198
L.S.D. at 5% 0.10 0.54 0.048 0.20 0.52 0.006
Muzlching treat
Colorless (40 cm) 10.9 30.3 1.164 11.8 31.7 1.176 3
Colorless (80 cm) 10.9 30.8 1.168 11.9 32.1 1.182 3
Blue (40cm) 10.8 30.1 1.162 11.6 31.3 1.177
Blue (80 cm) 10.9 30.5 1.165 11.9 315 1.183
Rice straw (40 cm) 10.9 30.8 1.170 12.0 319 1.187
Rice straw (80 cm) 11.0 31.0 1.242 12.2 323 1.198
Bare soil 10.4 27.6 1.127 1.3 292 1.156 4
L.S.D.at5% 0.15 0.82 0.736 0.31 0.79 0.009 4
Interactions ' 4
Colorless 40* 0 10.6 28.6 1.145 11.3 30.3 1.157 '
Colorless 40 * 300 10.8 30.6 1.166 11.9 318 1.180 3
Colorless 40 * 600 11.2 31.8 1.181 12.3 33.0 1.192
Colorless 80 *0 10.06 28.7 1.149 1.5 299 1.164
Colorless 80 * 300 10.9 31.2 1.169 11.9 325 1.182
Colorless 80 * 600 11.2 32.6 1.187 i2.3 338 1.200
Bluc40* 0 10.5 28.6 1.142 11.4 . 299 1.155 -
Blue40* 300 - 10.9 30.3 1.164 [ ] 31.3 1.177 j
Blue 40 * 600 11.1 31.5 1.179 12.0 32.6 1.199
Blue 80 * 0 10.5 28.5 1.128 115 295 1.161 !
Blue 80 * 300 10.9 30.6 1.166 11.9 318 1.185 :
Blue 80 * 600 11.2 325 1.182 13.2 33.3 1.204
Rise straw 40 * 10.6 29.2 1.147 11.6 30.2 1.165
Rice straw 40 * 300 11.0 30.8 1.175 12.1 32.0 1.190
Rice straw 40 * 600 11.2 32.2 1.187 12.3 33.6 1.207
Rice straw 80 * 0 10.7 294 1.149 11.7 310 1.175
Rice straw 80 * 300 10.9 30.9 1.173 12.2 31.9 1.208 1
Rice straw 80 * 600 11.3 328 1.403 12.5 34.1 1.212 1
Bare soil * 9.9 256 - 1.116 10.7 27.1 i.143
Bare soil *300 10.5 28.2 1.122 11.5 294 1.155
Bare soil * 600 10.8 29.1 1.142 11.8 309 1.169
LS.D.at3% 0.26 1.42 0.127 0.54 .37 0.0i6 |

Shiotbach
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The interactions between spraving and mulching significantly affected number of
seeds per pods, number of pods per plant and seeds vield in both seasons. Rice straw
(80 cm) with spraying at 600 ppm treatment gave the highest number of seeds,
highest number of pods and highest values of seeds vield in both seasons (seeds yicld
was 1.403 and 1,212 ton per fad. in the first and secend seasouns, respectively).
Generally, all treatiments values were Lilgher than the control.

Seed chemical composition

The effect of all spraying treatments on N% in cowpea plants was
insignificant in the first season, but was significant in the second. P and K
content of seeds were significantly affected by spraying cowpea plants with
some micro-nutrients (Fe, Zn and Mn) at 300 or 600 ppm in both seasons. The
highest vaiues of all characters were obiained trom the spraying cowpea plants at
600 ppm (Table 4).

With regard to mulching treatments, data presented showed generally that the
mulch treatments had increased N, P and K content of seeds when compared to
the bare soil treatments. Cowpea plants grown on rice straw (80 c¢m) were
highest values in both seasons. Results of p and K content were significantly in
both seasons, but result of N content was significantly in second season.

The interactions between spraying and mulching treatments significantly
affected P and K content of seeds in both seasons, but result of N content was
significantly in second season. Rice straw (80 cm) with spraying some micro-
nutrients (Fe, Zn and Mn) at 600 ppm was the highest values of N, P and K
content of seeds. Generally, ail treatments values were higher than the control.

Conclusions

Micro-nutrient has been already recognized as essential factors for plant
growth, high yield and better quality. Foliar application with micro-nutrients (Fe,
Zn and Mn) is not only an additional channe! of nutrition, but also considered as
a mean to regulate root uptake. Furthermore, foliar application, increase the
absorption rate of other nutrients which reflexes on growth and producuvnty of
the vegetable (Wilkins, 1984).

Soil covered with plastic or organic mulches have been used in agriculture to
modify environmental conditions. Beds are covered with mulches providing
cultural benefits such as weed and disease control. In addition, the mulch
materials improve growth and yield of crops (Van Derwerken & Wilcox-Lee,
1988 and Changani, 2001).

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 2 (2008)
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TABLE 4. Response of cowpea plants to foliar spray with a mixture of micro-
autrients (Fe, Zn and Mn) and mulching treatments on seed chemical
composition during 2006 and 2007 seasons.

T

First season 2006

Second season 2007

Treatments N P(mg/ K (mg/ N P (mg/ K(mg/
(%) | 100g) 100g) { %) 100g) 100g) |
Micro nutrients
(Fe, Zn and Mn)
0 ppm 3.18 423 1019 3.15 421 1018
300 ppm 3.18 433 1030 3.17 435 1036
600 ppm 3.18 438 1038 3.9 442 1041
L.8.D. at 5% NS 2.01 1.9 0.01 2.33 1.90
Mulching treat
Colorless (40 cm)| 3.18 428 1031 3.17 427 1026
Colorless (80 cm)} 3.18 429 1029 3.17 430 1030
Blue (40cm) 3.18 432 1027 3.17 429 1031
Blue (80 cm) 3.18 431 1029 3.17 433 1032
Rice straw (40 cm) | 3.18 434 1030 3.18 439 1037
Rice straw (80 cm) | 3.18 437 1032 3.18 441 1042
Bare soil - 3.18 428 1026 3.15 426 1023
L.S.D.at 5% NS 3.07 2.9 0.01 3.57 2.90
Interactions
Colorless40*0 .| 3.18 - 421 1019 3.15 415 1013
Colorless40* 300 | 3.18 430 1034 3.17 430 1028
Colorless40* 600 | 3.i8 432 1042 3.18 437 1036
Colorless 80 * 0 3.18 422 1018 3.15 419 1018
Colorless 80 * 300 | 3.18 432 1030 3.17 431 1034
Colorless80* 600 | 3.18 435 1039 3.19 440 1038
Blue40*0 3.18 423 1017 3.15 420 1016
Blue 40 * 300 3.18 436 1029 3.18 431 1036
Blue 40 * 600 3.18 438 1036 3.19 438 1042
Bluc80* 0 3.18 422 1019 3.14 420 1019
Blue 80 * 300 3.18 433 1030 3.17 436 1037
Blue 80 * 600 3.18 440 1039 3.19 444 1041
Rice straw 40 * ( 3.18 426 1022 3.15 427 1023
Rice straw40*300 | 3.18 435 1031 3.18 441 1041
Rice sraw40*600 | 3.18 442 1039 3.20 450 1048
Rice straw 80 * O 3.18 428 1023 3.15 428 1023
Rice smaw 80*300 | 3.18 438 1032 3.17 445 1050
Rice straw 80 *600 | 3.18 444 1041 3.20 449 1053
Bare soil * 0 3.18 420 1017 3.14 416 1014
Bare soil *300 3.17 430 1027 3.16 429 1025
Bare soil * 600 .3.18 436 1033 3.17 434 1028
L.S.D.at5% NS 5.32 5.0 0.07 6.18 5.03
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In general, previous results stated that mulching treatments increased growth
and productivity of tomato (Almasoum, 1991, enhanced due to suitable changes
in the wave length composition of light reflected from various colors of
polyethylene surface. Rice straw role in improving productivity could be through
improving soil properties and nutrients in the root-zone.

In general, foliar spray with a mixture of some micro-nutrients and mulching
with polyethylene sheets and rice straw can be recommended for improving and
increasing production of cowpea under clay soil, as indicated in this work.
Fortunately, the rice straw is available and very cheap in Egypt. Also, the use of
rice straw as a mulching leads to contribute to solving the problem of pollution
resulting from burning rice straw.
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