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Effect of foliar zinc application on grain yield and zinc accumulation
in brown rice of local and improved varieties
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ABSTRACT: Consumption of low Zn concentration in rice grain results in Zn deficiency among rice consumers.
Deficiency of Zn is known to have serious adverse impacts on human health. Foliar application of Zn may increase
Zn concentration in rice grain and results in increasing of Zn intake among rice consumers. The objective of this
study was to evaluate the effect of foliar zinc application on grain yield and Zn accumulation in brown rice of the
local and improved varieties. The experiment was carried out by 2x4 factorial in RCB with 4 replications. The 2
local (KPK and NR) and 2 improved (RD21 and CNT1) rice varieties were planted under wetland condition until
maturity during the period of June-November 2013 at Chiang Mai University, Thailand Zinc was applied by foliar
spraying with 0.5% ZnSO,.7H,0O at booting and flowering stages (foliar) in comparison with those foliar sprayed
with distilled water (non-foliar). Rice plants were harvested at maturity. The seed samples were de-husked to yield
brown rice before Zn concentration analysis. Foliar application of Zn did not have any effect on grain and straw
yield of all varieties. There was a positive correlation between grain and straw yields among the varieties tested
(r=0.95%*%*). The concentration of Zn in brown rice grain was affected by rice variety and foliar Zn application. Zinc
concentration in brown rice was increased by foliar Zn application in all rice varieties, but with difference magnitude
of increasing among rice varieties. Foliar Zn application increased 13.5-17.7% Zn concentration in brown rice of
the local varieties (NR and KPK), while it was increased 43.3-49.8% in the improved varieties (RD21 and CNT1).
There was a positive correlation between grain yield and Zn concentration in brown rice of the improved varieties
(r = 0.69%), but the negative correlation was found among the local varieties (r = -0.63***). In this, this study
indicated that increasing Zn concentration in brown rice can be accomplished by foliar Zn application. The
magnitude of increasing Zn concentration in brown rice by foliar Zn application depended on rice varieties. Increasing
Zn concentration in brown rice affected on grain yield differently among the local and improved rice varieties. The
results found here therefore would be useful in improving Zn concentration in rice grain by foliar Zn application
which will be consequently improved Zn intake among rice consumers.

Keywords: Foliar Zinc Application, Zinc Accumulation, Brown Rice, Local Varieties, Improved Varieties
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Table 1 Grain and straw yield of 4 rice varieties in non-foliar and foliar Zn spraying with 0.5% (ZnS04.7H20)

for 2 times at booting and flowering stages.

Straw yield (kg/rai)

Grain yield (kg/rai)

Variety - - - -
Non-foliar Foliar Mean Non-foliar Foliar Mean
RD 21 1126 1080 1103 A 892 844 868 A
CNT 1 1240 1064 1152 A 943 1060 1002 A
KPK 472 428 450 B 354 286 320 B
NR 285 300 293 B 210 201 205 B
Mean 781 718 600 598
Variety h h
Zn treatment ns ns
Variety x Zn treatment ns ns
LSD  (Variety) 181 186

**The upper case letters indicate significant difference among different rice varieties at 99% confidential interval.

"indicates non- significant difference between rice varieties and Zn treatments at 95% confidential interval.
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varieties as affected by Zn foliar application.
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