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glutinous rice under saline soil condition
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ABSTRACT: Salinity is abiotic stress affecting a decrease of growth and yield of rice. Potassium is
an essential element that induces salt tolerance in plant. Appropriate potassium fertilizer application
in saline soils can possibly improve rice yield under saline condition. The objective of this study was
to determine the effect of potassium fertilizer rate on yield, yield components and their correlation
of glutinous rice (RD6) under saline soil condition. A pot experiment was conducted with two
salinity levels and five rates of potassium fertilizer. Rice yield and its component significantly
decreased in the soil with 6 dsm™! salinity level. At this salinity level, the application of 0.15 g
K/pot gave rice grain yield of 7.7 g/pot, whereas without K fertilizer the yield was 3.4 g/pot.
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Grain yield under saline soil condition showed significantly positive correlation with straw weight,
filled grain per pot, 1,000-grains weight, biomass and harvest index. Potassium fertilizer applied at
0.15 g K/pot can increase rice grain yield under saline condition by improve these plant characteristics.
Keywords: glutinous rice, yield and yield components, saline soil, potassium
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Table 1 Effect of salinity level and K fertilizer rate on rice yield and yield components.

Grain Straw Number Panicle Filled Unfilled 1,000-grain Biomass HI

yield weight of tiller Number/ grain/ grain/ weight (g/pot)

(g/pot)  (g/pot) pot pot pot (9)
Salinity levels (dS m™)
0 10.8° 16.2° 7.5° 4.5° 338.4° 110.7 25.3° 27.1° 0.39°
6 5.4° 12.7° 9.5° 3.8° 172.0° 90.1 20.2° 18.1° 0.29°
Fotest o . . B o ns . . .
K rates (g K per pot)
0 6.2° 13.2 8.5 42 222.3% 55.7° 222 19.4° 0.30°
0.05 7.0° 13.4 8.7 3.8 241.1% 81.4% 22.3 20.4" 0.33*
0.10 9.4%* 15.1 8.2 4.0 279.8%° 83.1%° 23.2 24.5% 0.37%
0.15 10.9° 15.7 7.8 48 336.1°  137.7° 23.9 26.6° 0.39°
0.20 7.2% 14.8 9.3 3.8 196.7° 144.2° 22.1 22.0°  0.31°
F-test * ns ns ns * * ns ** s
CV% 16.4 15.1 11.3 20.1 14.6 51.7 6.2 11.1 12.6

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different superscript lowercase
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Figure 1 Effect of salinity levels and potassium fertilizer rate on grain yield, straw dry weight,
number of tiller, panicle number, filled grain, unfilled grain, 1,000-grains weight, biomass
and harvest index of rice grown in soils with different salinity levels.

Different lowercase letters on bars grouped under one salinity level are significantly
different (P <0.01).

Means labeled with the same letter in each column are not significant difference as
determined by Tukey’s test (P < 0.05).
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Table 2 Correlation coefficient of grain yield and yield components in rice grown under non saline sail.

Trait Straw Number  Panicle Filled Unfilled 1,000 Biomass  HI

weight of tiller/ number/  grain/ grain/ grain

pot pot pot pot weight

Grain yield 0.166ns -0.19ns  0.763** 0.801**  0.631* 0.548* 0.864** 0.871*
Straw weight 0.409ns  0.260ns 0.079ns  0.461ns  -0.029ns  0.640* -0.298ns
Number of tiller 0.167ns  -0.471ns 0.242ns -0.227ns 0.060ns  -0.323ns
Panicle Number/ 0.623* 0.384ns  0.453ns 0.727** 0.646**
pot
Filled grain/pot 0.124ns  0.329ns  0.664** 0.681**
Unfilled grain/pot 0.356ns  0.727** 0.389ns
1,000-grain 0.412ns 0.512ns
weight
Biomass 0.526*

ns = not significant, *,** significantly different at 0.05 and 0.01 probability levels, respectively

HI = Harvest index

AULANIZAL 6 LATTLLFTN. WL HaeART1n
S duiLEE AU minTng SuEan
Frin 1,000 WAA 1IN NLAYATTIALIREY
IRENUINNANARN A NENAUS LN TN INEIN

a

14m (r = 0.939) $09ANNA8 ATHLALINEL A1
WAAA 11minng wazinudn 1,000 Wana (r =
0.925, 0.832, 0.799 Ay 0.589 muﬁﬂﬁu) (Table
3)

Table 3 Correlation coefficient between grain yield and yield components of rice grown under

saline soil 6 dS m’”

Trait Straw Number Panicle Filled Unfilled 1,000 Biomass HI

weight of tiller/ Number/ grain/ grain/pot grain

pot pot pot weight

Grain yield 0.799**  0.182ns 0.395ns 0.832** 0.139ns 0.589* 0.939** 0.925*
Straw weight 0.150ns 0.299ns 0.788**  -0.013ns 0.563* 0.958** 0.548*
Number of tiller -0.041ns  -0.026ns  0.226ns -0.177ns  0.174ns 0.210ns
Panicle 0.566* 0.414ns 0.100ns  0.361ns 0.499ns
Number/pot
Filled grain/pot 0.086ns 0.515* 0.851** 0.749**
Unfilled grain/ -0.133ns  0.059ns 0.269ns
pot
1,000 grain 0.606* 0.468ns
weight
Biomass 0.759**

ns = not significant , *,** significantly different at 0.05 and 0.01 probability levels, respectively

HI = Harvest index

= L4
9971908
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Ay Fadenadaariy Zeng and Shannon (2000)
i 99U M202 (Oryza sativa ssp. japonica)
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i1 ECe 6.1 it uazlFaguinfilgnluiu
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B ina s (Fageria, 2014) Cerezo
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50 Lasidius Von Braunschweig (1986) 3121971
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