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Effects of Water Management and Zinc Foliar Fertilizer on Grain Yield and

Nutrient Accumulation of Five Glutinous Rice Varieties
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Abstract: Grain yield and quality can be improved by agronomical managements such as water and fertilizer.
The objective of this study was to evaluate the responses of grain yield and zinc (Zn) and nitrogen (N)
concentrations on water management and foliar Zn application among five glutinous rice varieties. The
experiment was arranged in factorial in RCBD with two replications. Five glutinous rice varieties (RD4, RD6,
RD10, RD14 and SPT1) were grown under waterlogged and non-flooded soils with and without applying of foliar
Zn fertilizer. The results showed that rice grown under well-drained soil had reduced grain yield and individual
grain weight by averaged about 34 % and 7 %, respectively. Similarly, the lower straw dry weight and number of
filled grain was found in rice grown under the non - flooded soil. Applying foliar Zn increased grain Zn
concentration by 43 - 92 % which was found in all rice varieties. Grain N concentration of rice applied with foliar
Zn also increased by 9-12 % in RD4, RD6 and RD14, but the statistical difference was not found in RD10 and
SPT1 varieties. This experiment indicated that growing glutinous rice under the non - flooded soil resulted in the
reduction of grain yield. In the meantime, foliar Zn application could improve the number of filled grains and an
individual grain weight as well as effectively increased grain Zn and N concentrations. The different response
among glutinous rice varieties on water management and Zn fertilizer application would be useful information to

manage the appropriated environmental condition for rice growing to improve grain yield and quality.
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Table 1. Grain yield, straw dry weight and yield components of five glutinous rice varieties grown in waterlogged

and non - flooded soil conditions

Variety Water Grain Straw dry No. of No. of Filled 1,000 Culm Panicle
condition yield weight tillers panicles grain grain length length
(g pot™) (g pot”) plant” plant” (%) weight (g) (cm) (cm)
RD4 waterlogged 112 249° 11 10 92%® 295 120 28
non - flooded 74 249° 11 10 91" 26.0 117 % 27
RD6 waterlogged 161 377%™ 9 9 95° 27.0 174° 28
non - flooded 108 378%™ 12 11 81° 25.0 141 ° 27
RD10  waterlogged 94 208 ® 10 9 92" 305 120 25
non - flooded 76 277* 13 11 87¢ 285 1049 24
RD14  waterlogged 129 424° 10 10 89 298 115 % 26
non - flooded 77 321 12 11 77" 28.8 109° 25
SPT1 waterlogged 129 503° 12 1 87 ¢ 305 125° 27
non - flooded 72 303%* 11 10 81° 28.0 112 25
Variety mean
RD4 93" 249° 11 10 92° 278" 118° 27°
RD6 134° 377° 10 10 88" 26.0° 158° 27
RD10 85° 287° 11 10 89 295° 112° 25¢
RD14 103° 372° 11 10 83° 29.3° 112° 25
SPT1 100° 403° 12 11 84° 29.3° 118° 26
Water mean
waterlogged 125° 350 10 10 91° 295° 131° 27°
non - flooded 81° 326 12 11 83" 27.3° 117° 25"
Variety o w s ns o o o o
Water > ns ns ns * * * *
Variety x Water ns * ns ns * ns > ns
CV (%) 15.6 1.7 16.8 17.2 28 25 34 40
Correlation (r) with grain yield 0.40™ -0.46* -0.12" 0.49* 0.10" 0.75** 0.62**

Significant difference within column at P < 0.05 indicated by different lowercase letters

* kk

ns, -,

indicates non-significant difference and significant difference at P < 0.05 and P < 0.01, respectively

The data was obtained from the mean of plants applied with and without foliar Zn fertilizer application
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Figure 1. Straw dry weight (A) and 1,000 grain weight (B) of five glutinous rice varieties with and without foliar Zn

fertilizer application. Significant difference at P <0.05 indicated by different lowercase letters above the

bars. The data was obtained from the mean of plants grown in waterlogged and non -flooded soil conditions

AN NTudanzanazlulasiaulunandnanaad
A udanzaneluiuasan iy

Aanzdluwandrondeaunnsireiuludausasiug

aealdadAYneana (P < 0.05) (Figure 2) N1TWU
o a v & o Y ¥ o PRI ¢
FancAdanalinann AN T udanzd N
WinriL 57, 63 UaT 43 % Tuiug n14, n210 Uax nu14
o o tdl = o [~3 -Q; 1l ] =l
ANNATAL Wl e Ui uwWann i n1snudanyd
TuruenWugdurlmnes 1uaz nu6 An19iuay
193A N Ndudanz A lunangana 76 waz 92 %
AHANSL BeiNglaA RN NN LBNENATRINNIIANIUN
AaANNTNTUEINzA lumNand19ndad (P < 0.05)
Turnusinisdnnistninasand g uluingmu

56

Tuwandrondaaunnsraiuludnoudaziugeeinad
Had1Atynieana (P <0.01) (Figure 3) Taawuqn
WUg N14 uaz N6 Lﬁfaﬂ@ﬂmﬂﬁﬁmwiﬂ‘i\iﬁﬂﬁ
mmm*‘uuvl,uimmuiw,mmmmqmqmﬂ@ﬂmﬂlm
AW 15 UAE 12 % AMUANAL F9R9aii
druiun1smeuauasluiug nu10 uazduilmes 1
finudanstgninaneldanimindeilnanadady
Tuinsiauluwsageandinisdgndranieldanin
Tidarininfy 8 uaz15% Auansu lusnifeaiy
nnsdanisun i nadaA N LAN AT L9
At ululnsauluwdaiug na14 uenanil



NATBINTIFTAANITUILRENNTNUFAINLANS L LADNANAR LAY

=3 v - s 14
ﬂ’l‘iﬂzﬂﬂﬁ’l[ﬁl’ﬂ’lﬂﬁialul,uﬂ AUNAUUL 5 WUg

1 9 =l = 1 £ ¥
wun1anudains@nisludnasiemnuiduduluingan
TumaauansreiuludousaziugaeadliadAny
N14a0 R (P <0.05) (Figure 4) Inan1snudany
aanalifuand1aWug na4, na6 uas Nu14 §

¥ ¥ =3 1 =3 dl 1
ANt ululnsaulumdnganduann i

al

Gl

ANINUFINZR AU 12, 10 WAL 9 % ANNANF L
Turaszinisnudanc@lddnafamaTNwnn g

v £ [~ [ &

pa3n N ululnsauluudnWug nu10 uas
Autlpag 1

atinlsA MmN N LA NANNUT I WHANAR

[~ o v v o = £ U :J/

WAANUANNT Nt LN uaz uinsauludna et
5 W atiWHTANATYNNERE (P < 0.05) MR
AU IHWUANNANHANAUT FEUT AN N T UAIN LR
uazlulnsiauludnanaadia 5 Wug (P < 0.05)

LSD, g (Variety x Zn application) = 2.82
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Figure 2. Grain Zn concentration of five glutinous rice varieties with and without foliar Zn fertilizer application.

Significant difference at P < 0.05 indicated by different lowercase letters above the bars
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Figure 3. Grain N concentration of five glutinous rice varieties grown in waterlogged and non - flooded soil

conditions. Significant difference at P < 0.05 indicated by different lowercase letters above the bars
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Figure 4. Grain N concentration of six glutinous rice varieties with and without foliar Zn fertilizer application.

Significant difference at P < 0.05 indicated by different lowercase letters above the bars
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