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Effects of foliar zinc fertilizer on yield and yield quality of mungbean

cv. Chainat 84-1 and Chainat 72
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Abstract: The objective of this study was to determine the optimum foliar zinc fertilizer application
rate to increase yield and quality of mungbean. This research was conducted in a plot of farmers in
Bang Sai district, Phra Nakhon Si Ayutthaya province, by examining the application of foliar zinc
fertilizer in two mungbean varieties. The experimental design was 2x5 factorial in randomized complete
block design (RCBD), 3 replications, consisting of 2 factors: 1) mungbean varieties, namely Chainat 84-1
and Chainat 72 varieties 2) zinc spraying rate was 0, 0.25, 0.5, 0.75 and 1.0% Zn (NO,),.6H,0. The
results showed that spraying zinc at the rate of 0.25-1.0% increased growth, yield and yield components
of both varieties. In Chainat 84-1, 1.0% zinc spraying yields the highest grains and biomass at stems
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and leaves (326 and 1,070 kg/rai). For Chainat 72, it was found that 0.5% foliar zinc spraying gave
the highest grains and biomass at stems and leaves (388 and 1,385 kg/rai). The uptake of zinc in
grains, stems and leaves tends to increase as the rate of zinc spraying, as well as the amount of protein
in the grains that tends to increase. The spraying of zinc at the rate of 0.5 and 0.75% gave the highest
amount of protein in mungbean, Chainat 72 and Chainat 84-1 varieties (4.12 and 3.80% respectively).
On the other hand, increasing the rate of zinc spraying had a tendency to significantly reduce the
amount of iron in the grains, especially in mungbean Chainat 72.
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Figure 1 Effects of foliar Zn fertilizer on chlorophyll content at 28 and 42 days (A and B) and plant height at harvesting
stage (C) of mungbean, CN-84-1 = Mungbean cv. Chainat 84-1 and CN 72 = Mungbean cv. Chainat 72.
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Table 1 Effect of foliar Zn fertilizer on yield and yield component of mungbean

rentments No. Seed Pod length No. pod 100 grajn wi. Dry stover  Grain yield
(seed/pod)’ (cm)’ (pod/plant)’ () (kg/rai)' (kg/rai)'
Mungbean variety (A)
CN 84-1 (A1) 124 9.9 11.3b 6.1b 960 b 220 b
CN 72 (A2) 12.8 10.0 16.3a 6.7 a 1,228 a 351a
F-test ns ns * * * *
Concentration of foliar Zn fertilizer (B)
0.0 % Zn(N03)2 (B1) 12.3 9.8 10.3¢c 6.1b 898 c 237c
0.25 % Zn(NOa)2 (B2) 12.2 10.4 13.7b 6.4b 1,083 b 256 b
0.5 % Zn(N03)2 (B3) 12.5 9.8 14.7 ab 71a 1,199 a 294 ab
0.75 % Zn(NOa)2 (B4) 13.0 9.8 155a 6.1b 1,148 a 299 ab
1.0% Zn(NO)_  (BS) 13.0 9.9 14.8 ab 6.2b 1,142 a 341a
F-test ns ns * * * *
Interaction between AxB
A1B1 12.7 10.3 8.0d 6.4b 895c 184 d
A1B2 12.3 10.1 9.7d 57c 881c 177d
A1B3 12.0 9.7 13.0 bc 70a 1,013 b 200d
A1B4 1.7 10.1 1MM.7c 58¢c 940 c 212d
A1B5 13.3 9.4 14.3b 57c 1,070 b 326 b
A2B1 12.0 9.3 12.7 bc 58¢c 902 c 289 bc
A2B2 12.0 10.7 17.7 a 72a 1,286 a 334 b
A2B3 13.0 9.9 16.3 ab 72a 1,385 a 388a
A2B4 14.3 9.4 19.3a 6.4b 1,355 a 387 a
A2B5 12.7 10.4 15.3 ab 6.8 ab 1,214 ab 355 ab
F-test ns ns * * * **
CV (%) 10.2 6.9 9.8 8.4 6.8 8.4

Remark ' Means within the same column followed by the same letters indicate no significant differences among
treatment using by DMRT, **,* Significant different at 0.05 and 0.01 probability levels, ™ not significant, CN-84-1 =

Mungbean cv. Chainat 84-1 and CN 72 = Mungbean cv. Chainat 72.
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Figure 2 Interaction between mungbean varieties and zinc concentration on Zinc uptake in grains (A) and stovers
(B) of mungbean, CN-84-1 = Mungbean cv. Chainat 84-1 and CN 72 = Mungbean cv. Chainat 72.
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Hengeanlutn@eniugienm 84-1 Nasmudaned
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Fans@lunaminlinuanuunnsnanieainlu
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annullsfiu wdn uazdanz@luwdanadn
uiadedrAnylunisdsinmAiniednauinis
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auiudniusneanyse snsiuinuasdingd
NU'V]‘LI’W]’&’]ﬂﬂ_lmﬂﬂﬁ‘o,i_l’mﬂ’]‘imﬁlﬁUﬂ@sﬂﬂJLL@vLﬂu
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w1 flavin-iron enzymes, transferring, ferritin, carbonic
anhydrase WaY alcohol dehydrogenase s
(McCall et al., 2000; Abbaspour et al., 2014) T
Welch and Graham (2004) s1eruiianadindu
revmdnuarding@luiansznadairna luide
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Table 2 Effect of foliar Zn fertilizer on nutrition in grain of mungbean

Crude protein Fe in grains Zn in grain
Treatments
(%)’ (mg/kg)' (mglkg)'
Mungbean variety (A)
CN 84-1 (A1) 21.7b 58.9 a 341
CN 72 (A2) 24.7 a 53.4 b 329
F-test b * ns
Concentration of foliar Zn fertilizer (B)
0.0% Zn(NOS)2 (B1) 21.8b 544 b 33.9
0.25 % Zn(NO3)2 (B2) 22.7 ab 63.9a 34.0
0.5% Zn(NOa)2 (B3) 23.6a 51.3¢c 322
0.75 % Zn(NO3)2 (B4) 241a 529c 34.2
1.0 % Zn(NO ) (B5) 23.8a 58.2 ab 33.2
F-test * * ns
Interaction between AxB
A1B1 19.7d 53.1¢c 34.2
A1B2 20.8d 68.8 a 34.8
A1B3 214c 50.9d 34.6
A1B4 23.7b 54.8 bc 34.2
A1B5 23.0 bc 67.2a 329
A2B1 23.9b 55.8 bc 33.7
A2B2 24.5 ab 59.1 b 33.3
A2B3 25.8a 51.8¢c 30.0
A2B4 24.5 ab 51.0c 34.2
A2B5 24.6 ab 49.3d 33.7
F-test * * ns
CV (%) 3.3 12.6 7.3

Remark ' Means within the same column followed by the same letters indicate no significant differences among
treatment using by DMRT, **,* Significant different at 0.05 and 0.01 probability levels, ™ not significant, CN-84-1 =

Mungbean cv. Chainat 84-1 and CN 72 = Mungbean cv. Chainat 72.
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