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ABSTRACT
A field experiment was carried out to find out the effect of zinc on growth and yield of Rice var. Pusa Basmati-1 in
Saran district of Bihar and found that the highest effect was observed when 10 kg ZnSO,/ha was used.
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INTRODUCTION

Rice (Oryza sativa L.) being the principal and skeble food for more than half of the world popiglatand is one
of the most important food grains of world’s inhalpits which provides 21% and 15% per capita ofadye¢nergy
and protein, respectively [1]. The hope for betteurishment of the population depends upon theldpient of
better rice varieties and improved methods for piceduction and processing.

Among the rice germplasms, scented rice is donmigagjroup due to its quality like size and shapeg@Ein,
appearance, hulling and milling, cooking qualitydasther qualities, which include scent and linegpamsion of
kernel on cooking. It has higher export value ia thternational rice market. Basmati rice is widghpwn in an
area of 10.2 lakh hectares including Haryana, Ruyrmarts of Uttar Pradesh and Uttarakhand thatymesi6 — 6.5
lakh tones of milled rice annually, about 60% ofistnow exported. Besides this, it is also grownDelhi,
Rajasthan, Jammu and Kashmir hills and moderatetéomperature areas of Tamilnadu, Andhra PradedigrBi
West Bengal and Assam. Now on production pointiefvy some new Basmati rice are evolved under highiipng
group viz., Pusa Basmati — 1, Haryana Basmati,ufastc. These are early maturing high yielder lomdj slender.
Zinc is one of the most important micronutrientesgsl for plant growthespecially for rice growndem submerged
condition. Zinc is a majorcomponent and activatbrseveral enzymes involved in metabolic activiti&@nc
deficiency continues to be one of the keyfactorgléermining rice production in several parts of tountry
[2].Zinc deficiency in rice has been reported iwlend rice of India [3].

Zincdeficiency in plant is noticed when the suppfyzinc to the rice plant is inadequate. Among rtemny factors
which influence zinc supply to the plants, pH, camtcation of zinc, iron, manganese and phosphanusoil
solution are very important. Brar and Sekon (1948}ated that decrease in availability of zinc ubmerged soils
are due to the formation of insoluble franklinignFe0O,) compound (submerged soil), insoluble ZnS (intense
reduced condition), insoluble ZnG@partial pressure of COcoupled with decomposition of OM) and insoluble
Zn(OH), (alkaline pH).

Zinc deficiency is usually corrected by applicatmfrzinc sulfate. Zinc deficiency and responseicg to zinc under
flooded condition have been studied by many workgfsThe literature survey revealed that no sudrks have
been done by anyone especially in Saran divisioBiladr. Keeping in view of the importance of zingtrition and
its use efficiency in growth and yield of rice, tfield experiments were conducted at the Agricaltdfarm in
Newaji Tola in Chapra of Saran division of Bihar.
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MATERIALS AND METHODS

Experimental site

The field experiments were conducted at the Agrizal Farm in Newaji Tola in Saran district of Bihavhich is
located approximately 3 km of Chapra town, at @vaion of 98 m above mean sea level at 2Z3\0lbngitude and
81.15 E latitude during Kharif season of year 2012 afd 3 consecutively. All the facilities necessary for
cultivation, including labour, irrigation were rdbd available.The soil physio-chemical properties the
experimental site were studied from soil sampldiected at 20 cm — 30 cm depth randomly from theeexnental
plots. The results of some selected soil physiavibal properties are presented in Table 1.

Table-1: Selected Physio-chemical of the soil ongtexperimental site

Characteristics Average range
Soil type Sandy loamy
EC(ds/m) 0.08 -0.12
pH 76-78
Organic carbon (%) 0.71-0.73

o

Available Nitrogen (kg/ha) 208.00 — 210.¢
Available Phosphorus (kg/hd) 17.34-17.50
Available Potassium (kg/ha) 148.03 — 15016
Zinc (kg/ha) 4.58 - 5.70

Four high zinc groups and four low zinc types rgenotypes were sown in the field at the rate 2Gkglhd
transplanting of seedling (3-4 seedlings/ hill) &vdone 25 days after sowing, with a spacing ofmvwotv 20 cm &
plant to plant 15 cm. Seeds were sown in field maradomized complete block design (RCBD) with foeatments
(Okg/ha ZnS0O4, 05kg/ha ZnSO4, 10kg/ha ZnSO4 an@/B@kZnSO4) and four replications. Required agranom
management practices were followed as per recomedeméckage. The experiments were conducted under
irrigated shallow low / medium land situation, madi in fertility with good drainage facility the ngd$s of the
experiment were statistically evaluated in the fafnalysis of Variance (ANOVA).

RESULTS AND DISCUSSION

The result of the present investigation, regardiveginfluence of different level of Zinc and it¢enaction on growth
and vyield of rice crop have been presented in sabiderever required. The result has been intergnet the light
of impact of different treatment during the experitation. The results have been divided into thiewing two
sub-headings:

1.Vegetative Growth Parameters
These parameters included plant growth, plant Hdigh), plant dry weight (g), number of tillers £ nmumber of
effective tillers / m, crop growth rate (g / fiday), and relative growth rate (g / g / day).

The experimental results observed for differenapeaters are presented in Table-2.

Table — 2: Effect of different levels of Zinc and dferent stage on crop of Rice (Oryza sativa L.) va Pusa Basmati-1 at different intervals
(2012-2013)

Factors Plant Height (cm) Plant dry weight (g) Number déts / nf
60 DAT 80 DAT 60 DAT 80 DAT 60 DAT 80 DAT
Zinc (N) 2012 | 2013| 2012 2013 2012 2013 202 2013 12202013| 2012] 2013

No (0 kg ha) 58.54| 60.64| 86.7¢ 89.80 19.07 19.74 47|46 49.3064 # 480 466 | 482
N: (5 kg ha) 77.20| 79.88] 9456 97.9% 22,97 23.85 58[63 60.4737 6 659 638 661
1
1

N, (10kghd) [ 78.51| 81.39] 97.94 10158 25.4 26.67 63,56 6%.8637 763 646 669
Ns (20 kg hd) [ 78.25] 81.13] 9569 99.1§ 23.3 24.70 60[93 63.1440 6 663 640 663

Factors Number of effective tillers / | Crop growth rate (g / fiday) | Relative growth rate (g / g / da)
60 DAT 80 DAT 61 - 80 DAT 61 - 80 DAT
Zinc (N) 2012 | 2013] 2012 2018 2012 2013 2012 2013
No (0 kg ha) 213 220 217 225 49.71 51.68 0.0431 0.0431
N, (5 kg hal) 287 297 292 302 63.09 65.40 0.0476 0.0476
N, (10 kg hd) | 300 311 306 317 66.01 68.09 0.0483 0.0481
N3 (20 kg héi‘) 298 308 304 314 64.95 66.65 0.0481 0.0480

It is observed that in the second year of expertatein (2013) the vegetative growth against all pagameters
registered slightly higher as compared to the fiestr (2012) at the all stages of growth, whichhhigave been due
to better agro-climatic conditions in the secondryas well as nutrient uptake by the experimengdd during the
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first year.The increase in the zinc content ingd straw might be due to the presence of inetceamount of Zn
in soil solution by the application of zinc thatilitated greater absorption. Increase in Zn canitegrain and straw
due to zinc fertilization was reported earlier [6-Fhe zinc contentwas higher in grain than inwtr&imilar results
were reported by others [5(a)].

2.Yield and yield attributes:
These parameters included length of panicle (comhbrer of grains per panicle, number of filled gsafrer panicle,
number of unfilled grains per panicle, test wei@)t grain yield (q hd), straw yield (q hd) and harvest index.

The length of panicle is recorded at the end of Wegetative growth of the crop during two years of
experimentation, are shown in the table-3. In #heoad year (2013) the panicle were longer as cosapiar the first
year (2012) probably due to intake of nutrientsthy experimental field in first year as well astéetlimatic
conditions in the second year. In the second y2@t3) the number of grains per panicle was littlerenthan the
first year (2012) which might be attributable tatbe soil health and agro-climatic conditions i thecond year.
Higher number of filled grains per panicle was reledl in the second year as compared to the fist, yerhaps
due to better climatic condition and initial sagkfility in the second year. In the second yearl@@he test weight
of grains was higher as compared to first year @l to comparatively better vegetative growtiplahts during
this period. In the second year (2013) the grakldyiwas higher as compared to first year (2012) ttue
comparatively better initial soil health couplediwbetter agro-climatic conditions in the secondryén the second
year (2013) the straw yield was higher as comp#odiist year (2012) due to better growth and grdéid during
the second year. Harvest index was marginally migh€013 as compared to 2012, due to higher bics&dgnd
economic yield during the second year. It is albgsenved that in the second year of experimentd20i3) the
vegetative growth against all the parameters regidtslightly higher as compared to the first J@811.2) in relation
to growth, yield and yield attributes, which mighdve been due to better agro-climatic conditionthan second
year as well as nutrient uptake by the experimdigtlal during the first year[9,10].

Table-3: Effect of different levels of Zinc on yiedl and yield attributes

Factors Length of panicle (cm)  Grains per panidle  Filledigs per paniclg  Unfilled grains per panigle
Test weight (g) Test weight (g) Test weight (g) thesight (g)
Zinc (N) 2012 2013 2012 2013 2012 2013 2012 2013
No (0 kg ha) 16.00 16.57 80.37 83.23 74.48 77.13 5.93 6.14
N1 (5 kg ha) 21.20 21.95 92.71 96.07% 82.54 85.48 10.21 10.5¢
N, (10 kg hd) 22.59 23.39 96.37 99.80 84.67 87.68 11.75 12.16
N3 (20 kg hd) 22.24 23.03 95.04 98.42 83.71 86.69 11.37 11.78
Factors Test weight (g) Grain yield (g/ha) Straw yield @yh Harvest index.
Test weight (g) Test weight (g) Test weight (g) fiesight (g)
Zinc (N) 2012 2013 2012 2013 2012 2013 2012 2013
No (0 kg ha) 21.48 22.25 23.48 24.32 44.73 46.37 34.52 34.50
N; (5 kg ha) 23.15 23.98 30.14 31.21 61.93 64.25 32.83 32.78
N, (10 kg hd) 24.12 24.97 31.34 32.45 67.23 69.25 31.82 31.94
N3 (20 kg hd) 23.05 24.29 30.94 32.04 65.68 67.44 32.06 32.2b
CONCLUSION

On the basis of the results obtained in the presgmeriment, it may be concluded that applicatibdinoc @ 10 kg

ha' (zn)was found optimum level for growth, yield #itites and yield of the crop, over all other treai
combinations in relation to growth, yield and ploatvest under existing agro climatic condition8dfar and hence
can be recommended.
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