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ABSTRACT

Zinc (Zn) plays an important role in the metabolism in both plant and animal. Zinc deficiency
is one of the major problems among the world population. Increasing Zn concentration in rice grain
is suggested as a way to solve the problem. The objective of this study was to evaluate the effect of
Zn and Nitrogen (N) fertilizers on grain yield and Zn concentration of upland and wetland rice
varieties grown in waterlogged and aerobic conditions. The experiment was arranged in 3x2x2
factorial in Completely Randomized Design (CRD) with three independent replications. The
experiment factors consisted of three levels of N and Zn fertilizers (Adequate N, Adequate N+Zn and
High N+Zn), two different water conditions (flooded and aerobic) and two different varieties of the
upland rice (Kum Hom CMU, KH CMU) and wetland rice (Chai Nat 1, CNT 1). A pot experiment
was conducted during the period from August to December 2016 at Mae Hia Agricultural research,
demonstrative and training center, Faculty of Agriculture Chiang Mai University. The data of grain
yield and yield components were evaluated, and the samples of different plant parts were analyzed
for Zn and N concentrations.

The results showed that water and fertilizer managements affected yield and Zn
concentrations differently between the 2 rice varieties. The wetland rice variety, CNT 1, had decreased
28% grain yield when grown in the aerobic conditions compared with the flooded condition due to

the decreasing of no. of tillers/hill and no. of panicles/hill. While, the upland rice variety KH CMU



had reduced some of their yield components e.g., straw dry weight, no. of tillers/hill, no. of
panicles/hill and 1,000 grain weight when grown in the flooded condition compared with the aerobic
condition, but it was not affected on the grain yield. The difference responses were probably due to
their ability to adapt and response between the 2 rice varieties to different water management
conditions. Beside water condition, fertilizer management had also affected differently to the yield
between the 2 rice varieties. In KH CMU, the local upland rice variety had increased grain yield by
48% and grain Zn concentration in brown rice by 46% when applied with adequate N+Zn compared
with only adequate N in the flooded condition, but no significant difference of grain yield and Zn
concentration were found in the aerobic condition. On the other hand, CNT 1, the improved wetland
rice variety had increased grain yield by 10% and Zn concentration by 98% in flooded condition and
95% in aerobic condition when applied with high N+Zn compared with only adequate N fertilizer.
The higher grain Zn concentration in brown rice resulted in high grain yield in KH CMU was
indicated by the positive correlation between grain Zn and yield, but such the correlation was not
found in CNT1. While, increasing grain N concentration increased yield in both varieties were
observed. This study also indicated that increasing of grain N concentrations resulted in increasing
grain Zn concentration in both varieties, indicating the integrate mechanisms between these 2
elements which could be uptake, transport and accumulation in different plant parts which was shown
by the results in this study. There were differences in those mechanisms at each growing stage in
different plant tissues between the 2 rice varieties. This study should be further confirmed by
increasing the number of rice varieties which would be very useful information for improving both

grain yield and quality for rice consumer
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FXP o 5447
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UMY V09912

o st M3damsijy
uFivioN Y. Mean
Adequate N Adequate N N+Zn High N+Zn
svEzUANDD  aIAu 150.8 ¢ 2208 b 2757 a 215.8
Ty 38¢ 24.4 de 53.6d 27.3
lu YEB 8.1e 21.9 de 20.8 de 16.9
Mean 54.2 101.2 116.7
F-test LSD, s
myvansile (F) *x 24.0
AIUAVDINY (P) ok 24.0
FXP * 41.6
svezRITieq fMau 812.7 ¢ 2002.4 a 1379.1b 1398.1
Ty 87.6d 276.7d 178.9 d 181.1
luse 14.8d 37.5d 40.2 d 30.8
Mean 305.0 772.2 532.7
F-test LSD, s
Myvansile (F) *x 155.9
AIUA)VOINY (P) ok 155.9
FXP ok 270.0
5%82 15DAF  Sdu 423.1¢ 1280.6 b 3548.5a 1750.7
Ty 343d 101.9d 93.8d 76.7
luse 21.6d 31.5d 24.6d 25.9
Mean 159.7 4713 1222.3
F-test LSDO0.05
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FIUA)VOINY (P) *ok 162.4
FXP ok 281.3
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aIUAILY VOIU1D
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UENHDU NY. Mean
Adequate N Adequate N+Zn High N+Zn
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AIUA)VOINY (P) Hk 89.1
FXP o 154.4

* IANANBENTNBEIAY (P<0.05), **uana19od19ltisdAnse (P<0.01)
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~ 1 [ = 1 A A A 1 9 o
M3 1N 4.5 mmmﬂu"ﬁmmﬂzﬁiumumuaﬂumzﬂzsm € VBIVIINU

1 % g U o
Houanarsnumeldanimings (luTasniumu)

Q

J o A~ v
FHYUIN 1 NUNITIANIT

AIUAIIY YOIV msdamsile Mean
uﬂﬁi‘iflﬂﬂ1ﬂ 1 Adequate N Adequate N+Zn  High N+Zn
FLUYTUANND 61(59]}1! 183.7 ¢ 308.7b 366.0 a 286.2
lusqw 72.5 de 87.8d 101.1d 87.1
luYEB 18.9 19.8 ef 30.2 ef 23.0
Mean 91.7 138.7 165.8
F-test LSD s
myvan1sie (F) ok 30.5
AIUA)VRINY (P) Hk 30.5
FXP *k 52.8
i%ﬂ%%@ﬁﬂ@ Mdu 660.5 ¢ 1123.5b 3268.6 a 1684.2
lusqw 290.7 d 697.5¢ 13644 b 784.2
lusa 35.44d 3594 157.9.d 76.4
Mean 3289 619.0 1597.0
F-test LSD, s
mssamsile (F) o 71.1
AIUAN VB INY (P) Hk 71.1
FXP L 261.0
5%82 15DAF  adu 2776.1b 1662.7 ¢ 10976.1 a 5138.0
Tusau 68.1¢ 262.7 ¢ 785.7d 3722
Tusa 19.5¢ 336e 1119 55.0
Mean 954.6 653.0 3957.9
F-test LSD, s
myvansie (F) *o 2474
AIUA)VOINY (P) *k 2474
FXP o 4285




d' 1
N1TNN 4.5 (D)

aIUAIIY YOI msdamsie Mean
uﬂﬁi‘fflﬂu1ﬂ 1 Adequate N Adequate N+Zn  High N+Zn
szazgaud @A 7544 be 923.6b 3586.6a 1754.9
Tusaw 74.0 f 390.2 de 550.4 cd 338.2
lusa 39.8 f 27.1f 220.0 ef 95.6
waatIndes 2243 ef 253.8 ef 558.9 cd 345.7
Mean 364.2 531.6 1638.6
F-test LSD, s
myvamaile (F) *x 118.7
AIUANVBINY (P) ok 137.1
FXP *ok 2374

LY

#IANANDIINTBd 1AYBI (P<0.01)
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= ' o = 1 A a A
M1T N 4.6 mimJqﬂuﬁmmﬂmiumumuaﬂumzﬂz

fouanarsnumeldanimueTsin (luTasnsu/mdu)

Q

1 9 v o A [
AN ) VOIVMIWUTVIUIN 1 NUNITIANTT

UMY V09912

o i M3damsijy
UEVEHIN 1 Mean
Adequate N Adequate N+Zn High N+Zn
SZUZUANND fAu 142.5 cd 313.1b 600.1a 351.9
Ty 26.8 ¢ 29.4¢ 1746 ¢ 76.9
1y YEB 56¢ 13.8¢ 48.9 de 22.8
Mean 58.3 118.8 274.5
F-test LSD, s
myvansile (F) Hox 58.4
AIUAVDINY (P) ok 58.4
FXP ok 101.1
syazRafies fMau 660.5 ¢ 1123.5b 3268.6a 1684.2
Ty 246.2 d 215.8d 693.4 ¢ 385.1
luse 542d 61.4d 157.8d 91.1
Mean 3203 466.9 1373.3
F-test LSD, s
Myvansile (F) *x 155.3
AIUA)VOINY (P) 5k 155.3
FXP ok 268.9
5%82 15DAF  Sdu 1703.7b 1685.2 b 6945.0 a 3444.6
Ty 139.0 cd 411.1¢ 241.0 cd 263.8
luse 15.1d 35.9d 52.4d 345
Mean 619.3 710.8 2412.8
F-test LSD, s
msdansije (F) ok 178.4
FIUA)VOINY (P) Hk 178.4
FXP ok 309.0
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A13197 4.6 (719)

AIUAIIY YOIV L.
o v Msdamsie
UHVEHIN 1 Mean

Adequate N Adequate N+Zn High N+Zn

szazgoud  aau 7544 b 923.6b 3586.6a 1754.9
T 181.9 cde 254.9 cde 256.3 cde 231.0
luse 294¢ 73.1 de 100.6 de 67.7
waat1indoq 156.4 cde 3166 ¢d 389.0 ¢ 287.3
Mean 280.5 392.1 1083.1

F-test LSD, s

myvansie (F) *x 139.6
AIUA)VOINY (P) *k 1612
FXP *x 279.2

“UANANBENTUBE A (P<0.01)
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