
American-Eurasian J. Agric. & Environ. Sci., 15 (7): 1304-1311, 2015
ISSN 1818-6769
© IDOSI Publications, 2015
DOI: 10.5829/idosi.aejaes.2015.15.7.12705

Corresponding Author: Muhammad Khalid Shabaz, Department of Agronomy, Bahauddin Zakariya University,
Multan, Pakistan. 

1304

Effect of Seed Coating with Boron and Zinc of Zea mays for Various Yield Traits

Muhammad Khalid Shabaz, Hakoomat Ali, Muhammad Sajjad,1 1 2

Saif-ul-Malook, Syed Ahsan Nawaz Shah and Qurban Ali2 4 1,3

Department of Agronomy, Bahauddin Zakariya University, Multan, Pakistan1

Department of Plant Breeding and Genetics, University of Agriculture Faisalabad, Pakistan2

Centre of Excellence in Molecular Biology, University of the Punjab Lahore, Pakistan3

Department of Soil Science, Bahauddin Zakariya University, Multan, Pakistan4

Abstract: A study of seed coating of micronutrients on Maize (Zea mays L.) was arranged to check the effect
of Boron and Zinc Sulphate on germination, growth and yield. Experiment was carried out at Agricultural
Research Area and Environment of, Bahauddin Zakariya University, Multan, Pakistan. The lab experiment was
laid out using randomized complete design with 4 replications and randomized complete block desing with 3
replications in the field experiment. It was concluded from prescribed study that application of Boron increased
toxicity and inhibit the germination of maize crop. Application of 3.6 g ZnSO  kg  seed with suggested amount4

1

of Nitrogen, Phosphorous and Potassium can improve corn produce in the field condition greater than the
solitary addition of NPK, under the agro-metrological circumstances of Multan, Pakistan.
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INTRODUCTION stem extension, root proliferation, low water use

Maize (Zea mays L.) is normally considered third ionic balance and solute accumulation [8-12]. There are
major cereal crop in the world and its nutritious desires are some specific climate and soil features, mismanagement
different for different regions of the world. Corn is the and nutrients imbalance are also accountable for limiting
leading crop of economic standards worldwide due to its the production potential of corn. Micronutrients have the
adaptable use. It is also known as the Queen of the cereal same role for plant growth and development as essential
crops [1-3]. Among all cereals it has 3rd place in the world nutrients. Micronutrient can be used as foliar application
of agriculture. It is grown in various climates due to its and seed treatment [13, 14].
reliability, resistance to drought or different uses. Maize Micronutrients  work  in  very  minor amounts and
is a diploid species having 20 chromosomes. It is their mainly  key  role  is  needed as a cofactor in
monoecious plant  having  staminate  flowers  in  the numerous  metabolic   developments  in  plants  [15].
tassel and pistillate flowers located midway on the stalk. Thus, after an appropriate analysis of the soil, together
Its grain constitutes about 9.7396% grain protein, 4.85% macro and micro nutrients should be used in sufficient
grain oil, 9.4392% grain crude fibre, 71.966% grain starch, amount. Micronutrient Boron and ZnSO  also play an
11.77% embryo while fodder contains 22.988% acid important role in the growth and development of the plant.
detergent fibre, 51.696% neutral detergent fibre, 28.797% Boron plays cell division and growth zones plant
fodder cellulose, 40.178% fodder dry matter, 26.845% expansion assigned role. The use of micro-nutrients such
fodder crude fibre, 10.353% fodder crude protein and as ZnSO , boron, iron and copper helped to improve
9.095% fodder moisture [4-6]. Maize was grown on total constituent’s quality of the corn [16-18]. The yield
area of 1,026,000 hectares in Pakistan, with an average increase was observed by applying micro confirmation,
grain yield of 3883 kg/ha [7]. Punjab and KPK share in found to reduce output and in the collective form [19].
higher maize production that is more than (98%) other Quantity of ZnSO  serves to enhance the density of Zn
parts of country. Drought causes reduction in leaf area, and protein in seeds pneumatic organs and the overall

efficiency, disturbance in metabolism, enzyme activity,
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quantity of seed production [20]. ZnSO4 deficiency is a ZnSO  kg  seed) and (0.75+1.8, 1.5+3.6, 3+7.2 g
major problem worldwide and it was reported that B+ZnSO ) with one cultivars. All others agronomic
approximately 30% ZnSO4 is lacking in the soil of practices were kept normal and constant for all the
numerous regions. treatments  during  the  research   i.e.,   emergence   50%

The study was conducted to investigate the impact (E 50%), mean emergence time (MET), time to start
of coating with Boron and Zinc Sulphate on germination emergence (TSE), root length (cm), shoot length (cm),
and seedling establishment of maize to measure the chlorophyll content, fresh weight of roots (g), dry weight
appropriate level of Boron and ZnSO4 suitable for of roots (g), fresh weight of shoot (g), dry weight of root
coating. (g), fresh weight of caryopsis (g), dry weight of caryopsis

MATERIALS AND METHODS 50% tassling take days, 50% silking take days, No. of

A study of seed coating of micronutrients on Maize rows cob-1, grain weight cob-1 (g), 1000-grain weight (g),
(Zea mays L.) was conducted to check the effect of Boron stover produce (t/ha), biological produce (t/ha), Grain
and Zinc Sulphate on germination, growth and yield. grain produce (t/ha) and harvest index (%). Data was
Experiment was  carried  out  at Agricultural  Research statistically analyzed by using Steel et al. [21].
Area  and Environment of, Bahauddin Zakariya
University, Multan, Pakistan. Two experiments were RESULTS AND DISCUSSION
carried out. The maize hybrid Sitara-107 was used for
prescribed experiments. One in the lab condition for Management of micronutrient through applied
germination and other in the field for growth and yield. diverse quantity of ZnSO  and Boron fertilizer for spring
The lab experiment was laid out using randomized corn was taken in the present study. The consequences
complete design (RCD) with 4 replications and randomized of this experimentation are accessible and deliberated
complete block design with 3 replication in the field below. Significances regarding all studied traits affected
experiment. The Boron, Zinc and in combined condition of by numerous doses of ZnSO4 and Boron are shown in
Boron and Zinc was applied at different levels in lab i.e. Tables 1 and 3. Representation to analysis of variance all
(Control, 0.5, 1, 2, 4 g B kg seed), (1, 2, 4, 8 g ZnSO4 kg the treatment of ZnSO4 and Boron with suggested dose1 1

seed) and (0.5+1, 1+2, 2+4, 4+8 g B+ZnSO  kg  seed). of N, P and K had substantial effect on growth and4
1

Field level (0.75, 1.5, 3 g B kg  seed) and (1.8, 3.6, 7.2 g development of maize along with micronutrients.1

4
1

4

(g), No. of secondary roots, plant height at maturity (cm),

cobs plant-1, cobs length (cm), No. of grains cob-1, No. of

4

Table 1: ANOVA for traits of maize under different levels of Boron and ZnSO4

50% Mean Time to start Root Shoot Chlorophyll Root fresh Dry root Shoot fresh Shoot dry Caryopsis Caryopsis No secondary

S.O.V d.f emergence emergence time  emergence length length content weight weight weight weight fresh weight dry weight roots

Replication 3 0.7249ns 0.6623ns 0.23051 ns 3.077 ns 0.1726 ns 7.574 ns 0.0474ns 0.05712ns 0.07513ns 0.02481ns 0.13455 ns 0.02128 ns 2.42949 ns

Treatment 12 10.4392* 11.4098* 0.22314* 227.073* 52.8044* 417.177* 16.0865* 0.46359* 3.64766* 0.02067* 1.01606* 0.37609* 4.82692*

Error 36 1.0274 1.2751 0.09135 4.344 1.4487 3.547 0.1416 0.06739 0.09249 0.01328 0.09802 0.11989 1.31838

Table 2: Individual comparison of treatment means

50% Time to start Root Shoot Chlorophyll Root fresh Dry root Shoot Shoot dry Caryopsis Caryopsis No secondary

Treatments emergence MET emergence length length content weight weight fresh weight weight fresh weight dry weight roots

(Control) 6.958CD 5.7980BCD 4.8000C 18.060CD 13.480AB 24.575A 5.0250B 0.2250B 4.2750A 0.3250 4.6500A 1.0500BC 6.5000ANA

(0.5g Boron kg seed) 7.215CD 5.2780CDE 5.0000BC 16.400 DE 10.080CD 8.4450B 2.5250E 0.3500B 2.1500EF 0.35 3.0000D 1.4500AB 4.0000CDE1

(1g Boron kg seed) 6.708CDE 5.4315CD 5.0750BC 13.700EF 9.250CD 6.9600BC 2.2250E 0.2500B 2.55750DE 0.4 3.1750CD 1.6000A 3.7500DE1

(2 g Boron kg seed) 9.344AB 7.2412AB 5.6000A 6.450GH 7.000E 4.9688CD 1.1750F 0.2000B 2.1250F 0.2 3.6250B 1.1500ABC 3.2500DE1

(4 g Boron kg seed) 10.039 A 8.3152 A 5.2500 AB 3.700 HI 4.090 F 1.8875 EF 1.2750 F 0.1750 B 1.3750 G 0.2 3.5500 BC 1.4500 ZB 3.0000 E1

(1 g ZnSO4kg seed) 5.444 EF 3.7218 EFG 4.8000 C 22.600 B 13.825 AB 24.112 A 4.4750 C 0.1500 B 3.1750 B 0.2 3.5750 BC 0.9000 C 5.5000 ABC1

(2gZnSO kg seed) 5.053 F 2.6558 G 4.9000 BC 26.150 A 14.375 A 24.381 A 5.1000 B 0.3000 B 3.0750 BC 0.2 3.3500 BCD 0.8750 C 4.7500 BCD4
1

(4 g ZnSO kg seed) 6.465 CDEF 4.2472 DEFG 4.8000 C 20.635 BC 12.235 B 25.400 A 6.0750 A 0.2000 B 3.3250 B 0.2 4.2250 A 1.0500 BC 5.7500 AB4
1

(8 g ZnSO kg seed) 5.453 EF 3.4533 FG 4.9000 BC 21.245 B 12.975 AB 26.025 A 6.5500 A 0.2250 B 4.1000 A 0.225 4.5250 A 1.1000BC 4.0000 CDE4
1

(0.5gB+1gZnSO  kg seed) 6.155 DEF 4.2900 DEF 4.9000 BC 15.320 DE 10.340 C 8.6500 B 3.6000 D 0.3000 B 2.5250 DEF 0.2 3.3500 BCD 1.0000 BC 4.0000 CDE4
1

(1 g B + 2 g ZnSO kg seed) 6.802 CDE 5.2673 CDE 5.1750 ABC 11.290 F 8.510 DE 7.9375 B 2.5500 E 0.1500 B 2.6500 CD 0.175 3.7000 B 1.0750 BC 4.7500 BCD4
1

(2gB + 4 ZnSO  kg seed) 7.909 BC 6.0080 BC 4.9750 BC 8.195 G 8.450 DE 3.9125 DE 1.2750 F 0.1250 B 2.2750 DEF 0.2 3.4750 BC 1.0750 BC 3.5000 DE4
1

(4gB + 8 ZnSO4 kg seed) 9.512 A 7.6655 A 5.2750 AB 2.330 I 2.935 F 0 F 0.6000 G 1.4250 A 0.9250 H 0.2 3.3750 BCD 0.3750 D 3.0000 E1

LSD (0.05%) 1.4536 1.6194 0.4334 2.9889 1.7261 2.7007 0.5396 0.3723 0.4361 0.1653 0.449 0.4966 1.6466

Any two mean distribution not the same letter, suggestively vary at 5% possibility level. * = Significant at 5% probability level, ns= Non-Significant



Am-Euras. J. Agric. & Environ. Sci., 15 (7): 1304-1311, 2015

1306

Table 3: ANOVA for traits of maize under different levels of Boron and ZnSO4

Plant No days taking No days taking No of Cob No grains Grain rows Grain weight 1000-grain Stover Biological Grain Harvest

S.O.V d.F height 50% tasseling 50% silking cobs length per cob per cob per cob weight yield yield yield index

Replication 3 489.361ns 4.19444ns 4.86111ns 0.0278ns 0.1944ns 2422.7ns 0.333ns 17.527ns 4772.69ns 22.583ns 0.0753ns 0.3444ns 6.78359ns

Treatment 12 353.111* 4.39141* 6.14899* 0.50505* 7.14141* 3410.07* 0.75758* 92.5732* 3295.87* 55.2197* 0.96191* 0.62011* 5.82237*

Error 36 88.907 2.95202 3.37626 0.14899 1.7399 935.24 0.45455 40.8308 619.15 9.8258 0.04311 0.06429 2.52353

Lab Experiment: The separate contrast of treatment The  individual  comparison  of  treatment means
means given in Table 2 shows that under Boron given in Table 2 indicates the maximum time to start
application  the   late   emergence   was  in  T4 treatment emergence (TSE) of Boron was  obtained  in  T   treatment
(4 g B kg-1 seed) which take (10.039 days) to 50% (2  g  B  kg seed)  which   take   (5.6000   days).  While,
emergence. While, early 50% emergence under Boron the  minimum  (TSE)  of   Boron   was   attained   in  case
application was attained in case of T  treatment (1 g B of  T   treatment  (0.5  g  B  kg   seed)  which   take2

kg  seed) which take (6.708 days). In ZnSO4 application (5.0000  days).  In  ZnSO4 the maximum (TSE) was1

late 50% seedling emergence was in T treatment (4 g observed  in T  treatment  (2  g  ZnSO4  kg-1  seed)7

ZnSO  kg  seed) which takes (6.465 days). While, early which take (4.9000 days). While, the minimum (TSE)  of4
1

50% emergence under ZnSO  treatment was attained in ZnSO   was attained in case of in T  treatment (1 g B kg4

case of T  treatment (2 g B kg  seed) which take (6.708 seed) which take (4.8000 days). In Boron+ZnSO4 the6
1

maximum (TSE) was observed in T treatment (4g B+8g4

seen in T treatment (4g B+8g ZnSO  kg  seed) which ZnSO  kg  seed) which take (5.2750 days). While, the12 4
1

takes (9.512 days). While, early 50% emergence in Boron minimum (TSE) in Boron+ZnSO  was attained in case of in
+ ZnSO  was attained in case of in T treatment (0.5g B+1g T treatment (0.5g B+1g ZnSO  kg  seed) which take4 9

ZnSO kg  seed) which take (6.155 days). This late (4.9000 days).4
1

germination consequences might be due to the This  increase  in  time  to start emergence might be
supplementary application of micronutrients particularly due to the additional application of micronutrients
Boron to plants with suggested amount of NPK (250, 125, particularly ZnSO4 and Boron to plants. Finding of
& 125 kg-1). Finding of current research work are also held present   research   work   are   also   supported by
by the consequences of Ribeiro [28]. Who specified that Ferreira  et  al.  [22]  all  the  seed priming methods
in his experimentation boron treatment, (B-Biocrop and reduced, the time to start emergence due to different
Organic-B)  showed   a   low  germination  and  vigour. levels of micronutrients. The individual comparison of
The separate contrast of  treatment  means  given in treatment means given in Table 2 indicates the maximum
Table 2 shows that in Boron maximum mean emergence root  length  in  Boron  was   obtained   in   T   treatment
time was observed in T treatment (4 g B kg  seed) which (0.5 g B kg seed) which takes (16.400 cm). While, the4

1

take  (8.3152  days).  While,  the  minimum  mean minimum  root  length  in  Boron  was   attained   in  case
emergence time of Boron was attained in case of T of  T treatment  (4  g B kg  seed) which taken (3.700 cm).1

treatment (0.5 g B kg  seed) which takes  (5.2780  days). In  ZnSO4  the maximum  root  length  was   observed  in1

In ZnSO maximum mean emergence time was observed in T treatment  (2  g  ZnSO   kg   seed)  which  takes4

T treatment (4 g ZnSO  kg  seed) which takes (4.2472 (26.150  cm).  While, the  minimum  root  length  in ZnSO47 4
1

days). While, the minimum mean emergence time of ZnSO was attained in case of in T  treatment (4 g B kg-1 seed)4

was attained in case of in T  treatment (2 g B kg  seed) which  taken  (20.635  cm).  In  Boron+ZnSO4  the6
1

which takes (2.6558 days). In Boron+ZnSO4the maximum maximum  root  length  was  observed  in T treatment
mean  emergence  time  was  observed   in  T treatment (0.5g B+1g ZnSO4 kg-1 seed) which take (15.320 cm).12

(4g B+8g ZnSO  kg  seed) which takes (7.6655 days). While, the minimum root length in Boron+ZnSO4 was4
1

While, the minimum mean emergence time in attained in case of in T treatment (4g B+8g ZnSO4 kg-1
Boron+ZnSO   was  attained in case of in T treatment seed) which take (2.330 cm). This root length differences4 9

(0.5g B+1g ZnSO  kg  seed) which take (4.2900 days). might be due to the supplementary application of4
1

This mean emergence time may be due to special dose of micronutrients particularly Boron and ZnSO4 to plants.
micronutrients application of ZnSO4 and Boron which Rise in root and shoot parameters, could be accredited to
show different consequences of mean emergence time in the proficiency, of these bacteria to activate Zn, from
the corn crop. original source [23].

3
1

1
1

6

4 5
1

days). In Boron+ZnSO late 50% seedling emergence was 12

4
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The individual comparison of treatment means given given in table 2 indicates that the maximum roots dry
in table 2 indicates the maximum shoot length in Boron weight was observed in T12 treatment (4 g B+8g ZnSO4
was obtained in T1 treatment (0.5 g B kg-1 seed) which kg-1 seed) which was (1.4250 g). While, the  minimum
takes (10.080 cm). While, the minimum shoot length in roots  dry  weight  was attained in case of  T11 treatment
Boron was attained in case of T4 treatment (4 g B kg-1 (2 g B+4g  ZnSO4   kg-1  seed)  which  was  (0.1250  g).
seed) which take (4.090 cm). In ZnSO4 the maximum shoot The rise in crop production, due to Zn application, [42]
length was observed in T6 treatment (2 g ZnSO4 kg-1 Similar rise in production was reported by Chaab et al.
seed) which takes (14.375 cm). While, the minimum shoot [27] on corn, under Zinc application and this may be due
length in ZnSO4 was attained in case of in T7 treatment (4 to the more Zinc concentration, in aerial parts of plant.
g B kg-1 seed) which take (12.235 cm). In Boron+ZnSO4 This can be concluded, that request of Zinc raise stem
the maximum shoot length was observed in T9 treatment fresh and dry weights, plant height and number of leaves,
(0.5g B+1g ZnSO4 kg-1 seed) which take (10.340 cm). in the wheat (Triticum aestivum L.). The individual
While, the minimum shoot length in Boron+ZnSO4 was comparison of treatment means given in table 2 indicates
attained in case of in T12 treatment (4g B+8g ZnSO4 kg-1 that the maximum shoot fresh weight was observed in T0
seed) which take (2.935 cm). control treatment which was (4.2750 g). While, the

The individual comparison of treatment means given minimum shoot fresh weight was attained in case of T12
in table 2 indicates the maximum chlorophyll content in treatment (4 g B+8g ZnSO4 kg-1 seed) which was
Boron was obtained in T1 treatment (0.5 g B kg-1 seed) (0.9250g).
which takes (8.4450). While, the minimum chlorophyll The individual comparison of treatment means given
content  in Boron  was attained  in  case  of T4 treatment in table 2 indicates that the maximum shoot dry weight
(4 g B kg-1 seed) which take (1.8875). In ZnSO4 the observed in T2 treatment (1 g B kg-1 seed) which was
maximum chlorophyll content was observed in T8 (0.4000 g). While, the minimum shoot dry weight was
treatment (8 g ZnSO4 kg-1 seed) which takes (26.025). attained in case of T10 treatment (1 g B+2g ZnSO4 kg-1
While, the minimum chlorophyll content in ZnSO4 was seed) which was (0.1750 g).The individual comparison of
attained in case of in T5 treatment (1 g ZnSO4 kg-1 seed) treatment means given in Table 2 indicates that the
which take (24.112). In Boron+ZnSO4 the maximum maximum caryopsis fresh weight observed in T0 control
chlorophyll  content  was  observed  in  T9  treatment treatment which was (4.6500 g). While, the minimum
(0.5g B+1g ZnSO4 kg-1 seed) which take (8.6500). Plants caryopsis fresh weight was attained in case of T1
with Zinc application, have improved photosynthetic rate, treatment (0.5 g B kg-1 seed) which was (3.0000 g).The
because synthesis of chloroplast, improved synthesis of individual  comparison  of  treatment  means  given in
chlorophyll, oxidation of water, at PS-II, dominated table 2 indicates that the maximum caryopsis dry weight
activities, of Calvin cycle enzymes, as well as enhanced, observed in T2 treatment (1 g B kg-1 seed) which was
absorption of CO2 in significance of stomata inaugural (1.6000 g). While, the minimum caryopsis dry weight was
and improved nutrient uptake [24,25]. The individual attained in case of T12 treatment (4 g B+8 g ZnSO4 kg-1
comparison of treatment means given in Table 2 indicates seed) which was (0.3750 g). The individual comparison of
that the maximum roots fresh weight was observed in T8 treatment means given in table 2 indicates that the
treatment (8 g ZnSO4 kg-1 seed) which was (6.5500 g). maximum no. of secondary roots observed in T0 control
While, the minimum roots fresh weight was  attained  in treatment which was (6.5000). While, the minimum no. of
case of T12 treatment (4 g B+8g ZnSO4 kg-1 seed) which secondary roots was attained in case of T12 and in T4
was (0.6000 g). Zinc usage show a  substantial  rise, in treatment which was (3.000). Variations in nitrate and
hundred grains (weight) of wheat and this rise in crop phosphate accessibility, found to have complementary
production, due to Zn application, [26] where they result, on lateral root formation and elongation. In
described a substantial rise, in grain yield of wheat, under Arabidopsis, rise nitrate presence decline, primary root
differ applications of Zn. In corn, under Zinc application elongation, whereas rise in P source, has the conflicting
and this may be due to the more Zinc concentration, in effect. Lateral root density, remains constant, across
aerial parts of plant. From the above discussions, this can assortment of nitrate absorptions, but is dramatically
be concluded, that request of Zinc raise stem fresh and decline, with rising phosphate supply. Lateral root
dry weights, plant height and number of leaves, in the elongation, is inhibited by both, high nitrate and
wheat. The individual comparison of treatment means phosphate concentration [28].
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Table 4: Individual comparison of treatment means

No days No days No Grain Grain 1000-

Plant 50%taking 50%taking No cobs grains rows weight grain Stover Biological Grain Harvest

Treatments height Tasseling silking of Cob length per cob per cob per cob weight yield yield yield index

(Control Dry seed) 151.67D 45.000 49.333 1.0000C 14.333D 128.67C 11.333 29.333B 173.33E 10.667F 18.207F 6.0233F 33.077CDNA NA NA

(0.75g Boron kg seed) 165.33BCD 45.667 49.667 1.6667AB 17.333AB 204.67AB 12 37.667AB 186.67DE 20.333BC 18.970D 6.7733BCD 35.713ABC1

(1.5g Boron kg seed) 169.33BC 45.667 49.667 1.3333BC 17.000BC 174.67ABC 12 34.333AB 193.33CDE 14.667DEF 18.767DE 6.3800DEF 34.037BCD1

(3g Boron kg seed) 163.33BCD 46.667 50 2.0000A 17.333AB 212.00AB 12 38.333AB 233.33BC 19.000BCD 18.963D 6.4533CDE 34.053BCD1

(Control Simple coated seed) 161.00BCD 44.667 47.667 1.0000C 17.667AB 137.67C 12 29.333B 175.33DE 13.667EF 18.433EF 6.0833EF 33.000D

(1.8g ZnSO4kg seed) 157.00CD 46.667 48.667 1.3333BC 17.333AB 203.67AB 12 40.333A 216.67BCD 17.333CDE 19.380BC 6.8800BC 35.510ABCD1

(3.6g ZnSO4kg seed) 191.67A 42.333 45.333 2.0000A 19.333A 223.33A 13.333 44.000A 283.33A 25.667A 20.057A 7.5167A 37.480A1

(7.2g ZnSO4kg seed) 164.67BCD 44 47.333 1.6667AB 16.333BCD 206.67AB 12 33.667AB 200.00BCDE 16.333CDE 19.710 AB 6.9167B 35.090ABCD1

(Control Water soaked seed) 162.67BCD 45.333 49 1.0000C 16.333BCD 145.00C 12 29.000B 176.00DE 3.000 EF 18.717DE 6.2600EF 33.447CD

(0.75g B + 1.8g ZnSO4 kg seed) 154.33CD 43.667 46.667 1.3333BC 15.000CD 171.33BC 12.667 38.000AB 186.67DE 15.333CDEF 19.397BC 6.9100B 35.630ABCD1

(1.5g B + 3.6g ZnSO4kg seed) 176.33AB 43.667 47.333 2.0000A 18.333AB 220.00AB 12.667 44.000A 236.67B 23.000AB 19.813A 7.1967AB 36.317AB1

(3g B + 7.2g ZnSO4 kg seed) 157.33 CD 45 49 1.0000 C 14.333 D 209.33 AB 12 42.333 A 183.33 DE 18.000 BCDE 19.330 C 6.8933 B 35.660 ABCD1

LSD 0.05% 15.966 2.9094 3.1114 0.6536 2.2336 51.784 1.1416 10.82 42.143 5.3079 0.3516 0.4294 2.6899

Any two mean distribution not the same letter, suggestively vary at 5% possibility level. * = Significant at 5% probability level, ns= Non-Significant

Field Experiment: The separate contrast of treatment Facts on number of cobs each plant of corn as
means specified in (Table 4) specifies that supreme plant pretentious by diverse amount of ZnSO4 and Boron are
height (191.67 cm) was gotten in response of T7 treatment elucidated in Table 3. Consequences visible that 10
(3.6 g ZnSO4 kg-1 seed). While, the least rise in plant diverse treatments of ZnSO4 and Boron with suggested
height (151.67 cm) was perceived in control (T0) treatment. amount of Nitrogen, Phosphorous and Potassium had
This rise in plant height may be due to the supplementary non-significant outcome on the limitation under study
applied micronutrients predominantly ZnSO4 to plants (Analysis of variance, Table 3 and separate contrast of
with suggested quantity of N.P.K. (250, 125, &125 kg-1). treatment means, Table 4). These consequences relate
Finding of current investigation effort are also reinforced with the answers of Harris et al. [32], who also specified
by the consequences of Broudly et al. [29] who specified that number of alteration was seen for no. of cobs by
that extra quantity of ZnSO4 to the soil noticeably addition of micro nutrients. Consequences showing that
enlarged the growth and production of corn. The separate ten diverse treatments of ZnSO4 and Boron with
contrast of treatment means given in Table 4 indicates suggested amount of Nitrogen, Phosphorous and
that the maximum number of days taken to 50% tasseling Potassium had substantial effect on the limit in query
was (46.667)  was obtained in response of T5 treatment (Table 3). The separate contrast of treatment incomes
(1.8 g ZnSO4 kg-1 seed). While, the least rise in number of existing in Table 4 return that extreme cob length (19.333
days taken to 50% tasseling was perceived in case of T6 cm) was recorded in response to T6 (3.6 gkg-1 seed
treatment which was (42.333). ZnSO4) while least rise in cob length (14.333cm) was

The changed levels of ZnSO4 and Boron was achieved in case of control treatment (T10). It was
affected, the limit under study non-significantly. It may be originated that the similar consequences and
due to the hereditary features of precise cultivar which is acknowledged that ZnSO4 had substantial effect on cob
not prejudiced by the adding of micronutrients in the soil. length of corn [33]. The separate assessment of treatment
Finding of the current investigation are fine held by means shown in table 4 returns that highest number of
Sudhu and Kapoor [30]. The separate comparison of grains of each cob (223.33 grains) was obtained in
treatment means given in table 3 indicates that the response to T6 (3.6 g ZnSO4 kg-1 seed). While, the lowest
maximum number of days taken to 50% silking (49.667) surge in no. of grains each cob (128.67grains) was seen in
was found in response of T1 treatment (0.75 g B kg-1 case of (control treatment T0). Collective tendency in
seed). While, the least rise in number of days taken to number of grains each cob with the additional doze of
50% silking was found in case of T6 treatment which was ZnSO4 was also described by Bakyet and Zade [10].
(45.333). The changed levels of ZnSO4 and Boron was Consequences visible that changed treatments of ZnSO4
affected, the limit under study non-significantly, It was and Boron with s suggested amount of Nitrogen,
stated the analogous consequences about fretful Phosphorous and Potassium had non-significant
parameter [31]. consequences  on  the limitation under study (Analysis of
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variance, Table 3 or individual contrast of treatment reply to T6 (3.6g kg-1 seed ZnSO4). While least surge in
means, Table 4). These answers associate with the harvest index (33.000%) was achieved in case of control
discoveries of Harris et al. [32] who also specified that treatment T4 [39-42].
numeral of variance was originate for figure of cobs by
addition of micro nutrients. CONCLUSIONS

The separate contrast of treatment means given in
Table 4 reproduces that peak grain weight of each cob It was concluded from prescribed study that
(44.000g) was found in response to T6 (3.6 g kg-1 seed increased application of Boron cause toxicity and inhibit
ZnSO4). While least increase in grains weight of each cob the germination of maize crop. Application of 3.6 g ZnSO
(29.000g was achieved in case of T8). Due to addition of kg  seed with suggested amount of Nitrogen,
macro along with micronutrients predominantly ZnSO4 Phosphorous and Potassium can improve corn produce in
and Boron plant established supreme nutrients all over the field condition greater than the solitary addition of
their growth era and sustained appropriately which NPK, under the agro-metrological circumstances of
occasioned  in  maximum  grain  weight  of   each   cob. Multan, Pakistan.
The separate contrast of treatment means given in table 4
imitates that uppermost 1000-grain weight (283.33g) was REFERENCES
got in reply to T6 (3.6 g kg-1 seed ZnSO4). While least
surge in 1000-grains weight (173.33 g) was attained in case 1. Abbas, S.Q., M.U.l. Hassan, B. Hussain, T. Rasool
of (control treatment T0). Due to submission of macro and  Q. Ali,  2014.  Optimization  of  zinc  seed
along with micronutrients  chiefly  ZnSO4  and  Boron priming treatments for improving the  germination
plant acknowledged extreme nutrients all over their and early seedling growth of Oryza sativa. Adv. Life
development   duration     and    sustained   properly Sci., 2: 31-37.
which Significances in determined  1000-grain  weight. 2. Bukvic,  G.,   M.   Antunvoic,    S.     Popovic    and M.
The separate assessment of treatment means given in Rastijal, 2003. Effect of  P  and  Zinc  fertilization on
Table 4 exposes that the highest stover yield (25.667 t/ha) biomass   yield  and  its uptake by maize lines (Zea
was gotten in reaction to T6 (3.6 g kg-1 seed ZnSO4). mays L.) Plant Soil Environment, 49(11): 505-510.
While, the least rise in stover production (10.667 t/ha) was 3. Ahmad,   R.,   A.   Naseer,   Z.A.   Zahir, M.  Arshad,
achieved in case of T0). The consequences are also in line T. Sultan and M.A. Ullah, 2008. Integrate use of
with Ahmed [3]. The separate assessment of treatment recycled  organic   waste   and    chemical   fertilizer
means given in table 4 exposes that supreme biological for improving maize yield. Australian J. Agric. Res.,
production (20.057 t/ha) was obtained in response to T6 39: 1-10.
(3.6 g kg-1seed ZnSO4). While, the least surge in 4. Ali, Q., M. Ahsan, F.  Ali,  M.  Aslam,  N.H.  Khan, M.
biological production (18.207t/ha) was obtained in case of Munzoor, H.S.B. Mustafa and S. Muhammad, 2013.
control treatment T0. These significances were also Heritability, heterosis and heterobeltiosis studies for
reinforced by Safaya and Gupta [35] and Trehan and morphological traits of maize (Zea mays L.) seedlings.
Sharma [36]. Who accomplish that cumulative amount of Adv. Life Sci., 1(1): 52-63.
ZnSO4 and Boron suggestively exaggerated the biological 5. Ali,  Q.,   A.   Ali,   M.   Ahsan,  S.  Ali,  N.H.  Khan, S.
yield in contrast with those plots where these Muhammad,    H.G.    Abbas,    I.A.    Nasir   and T.
micronutrients were not practical. The separate contrast of Husnain, 2014c. Line × Tester analysis  for morpho-
treatment means given in Table 4 discloses that extreme physiological traits of Zea mays L. seedlings. Adv.
biological production (7.5167 t ha-1 was gotten in reply to Life Sci., 1(4): 242-253.
(T6 3.6 g kg-1 seed ZnSO4). While, the least surge in grain 6. Ali,  Q.,   A.   Ali,   M.F.  Awan,  M.  Tariq,  S.  Ali,
production (6.0233 t/ha was attained in case of control T.R.  Samiullah,   S.   Azam,  S.  Din,  M.  Ahmad,
treatment T0. These significances might be attained N.M. Sharif, S. Muhammad, N.H. Khan, M. Ahsan,
because cereal crops professionally exploited the macro I.A. Nasir and T. Hussain, 2014b. Combining ability
besides micronutrients predominantly ZnSO4  [37, 38]. analysis  for   various   physiological,  grain  yield
The separate assessment of treatment means given in and  quality traits  of Zea  mays  L.  Life Sci. J.,
Table 4. Imitates that extreme H.I. (37.480%) was gotten in 11(8s): 540-551.
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