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The Influences of Rice Straw and Gypsum Applied to a Saline Soil on the
Growth Status of rice Seedlings when Flooded Direct Sowing
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SUMMARY

The experiment was conducted in the pots of flooded saline paddy soil to evaluate influence of rice straw

and gypsum application on germination and early growth status of directly sowed rice seedlings.

1. Germination percentage of rice seedlings were higher in treatment sowing at 1 day after submergence

than that of treatment sowing at 21 days after submergence, and was severely interrupted by rice straw

application.

2. Application of rice straw promoted the release of bicarbonate and volatile fatty acid of submerged water,

while the amount of sulfate and soluble cations were decreased as compared to control.

3. Germination percentage of rice seedling had significant negative correlations with chemical characters of

submerged water, and was highly affected by submerged water at 7 days after sowing.

4.  Rice straw application interrupted germination of rice seedling by increasing pH of submerged water over

critical level, and gypsum application depressed the early growth of young seedling dues to high sailt

concentration.

5. The relacase of bicarbonate was remarkedly increased with increasing pH over 7.5 of submerged water.

®

o

Fheol A @WERE 2 0k dee s EAE
& ool St e} >ei® | HE 9 BRE B K
WEe BAERRET TH B8R A% ABR
gikol 71w shi By = M1t @ TEEse] By
7t ARSI LA A A e 5 d i R
& AEsts glef e,

58 LBMHB & flste] WA LBE KRS #
KE#ES oo WA WAL +8] Br e 296k @

FAR S HEHA ARETOR AR BEARS o
A7l 2, R e AW RS 2 ol A Fgsl
of vhew 3todol Hel A3 BEEES v Zow
A olodh® olof wigt WEw v|E3 Hifol
et,

et & HEe Tihit EKERE B 94a A
B hHY = £85« AE%HA 9 A8 W
R wisl ) EEK BAHAQ potol 4 WA A
HE BAE o3 e B4 ool auld H#
o AuEiE S @A)

* MEHEW®TEA/( Agricultural Sciences Institute, Sawon, Korea )

*% 5h &k Bk (Hong 1k University, Seoul, Korea )



Hwang et al:Influences of Rice Straw and Gypsum Applied to a Saline Soil

e B B

PR - BEELEE 0.48 %]l BARVERS BB TR
Moo B (kB HEH-E £ 13} 3o

sld gl FFE RERIE L 14kgol] E3fEl 1/
2,000a pot el JaL BEAS She] ok 1 H ol fHfR
gk gmel, 10H zb o® 2@ k-2 selks i
gk @S 9l

EEE (DEMESA NPK 3 B Bk, (2)NPK
+afE QNPK + HaE @NPK+AH+ HlE
el 4/ EE= Sholoh 3 WH RIER-E 10a %
N - P,0s -K,0= 28-8-8kgo = 3k 3%, 1

Table 1. Chemical properties of the soil used.
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Table 2, Effect of rice straw and gypsum treatment on germination rate of rice seeds at different sowing date after

submergence
Sowing at 1 DAS! Sowing at 21 DAS
Treatment % of? % of dead? % of % of dead

Germination plant Germination plant
NPK 82 4 18 67. 7 1L 8
NPK + Rice straw 67. 5 4. 7 29 3 9.3
NPK + Gypsum 53. 0 18. 6 64. 3 29. 6
NPK + R. S + Gypsum 57,2 13. 0 350 19.5
Average 65. 0 95 49. 1 17. 6
LSD. 05 10. 7 1L 3

1 Days after submergence
Examination at 7 days after sowing
3 Examination at 21 days after sowing
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Table 3. Chemical properties of submerged water at 7 days after submergence

EC Sum of
Eh solble HCO, VFA! S0, Turbidity?
t t H SAR?
Treatments P (mv) (’;‘;";"S cations (me/€) (ppm) (ppm)  (ABS)
(ppm )
NPK 7. 4 150 1L 77 475 0. 30 104 306 186 52. 2
NPK + Rice straw 89 — 150 1 88 499 4. 50 255 12 2, 525 35.
NPK + Gypsum 6. 8 - 30 3 9] 900 0. 58 62 1, 150 211 33
NPK + R.S+Gypsum 7.6 — 53 3 29 744 370 540 540 2, 160 40. 5
1 Volatile fatty acid
2 Reading absorbance (ABS ) in 560 nm
3 Sodium Adsorption Ratio : Na'/,/ Ca'™ + Mg* /2

BRAEA B5kc] BRENT Yoty FRS
F13l7] o sl BB IO oAk [LBi-S
o},

SRS AR HRH BEEY (LB HHS X
3ol 4 2wl HDe WATT BAT s sw w3
o SR gl ¥tREe Aol ¥ Lol AW
o] BAES 493t —OHS —COOH 22 BEM
o Eme QA FAekQ wbuE W] Kt}
ol dolnria st o =10 Axz HAkHE
A Bepaso] W3l wokwl el HER-S Mol 4
B SHE3 Kte) Hmes BEsL Ems gl
WEo e fEse, UN.os R MEEMHS K%
IEES KA 2 2ok~ BEE HAES A
A7 REo) %3 2.

RS BAST %53 BRES stw WSS Caol
2o] Bl A4 Bwaesio] EBAS S Naol gy}
B&SI LENTY S8S HAATI R BKEER

L
#H#skgd

BEE B LRI de ww® BRSO 2R 2hd
TR ¥ EEo] B2 WSy «AFol MERE
& ubol ghe] RistARol Foixv Aol fMEE g
23

#4e W @l BFE foke] BHIel Btk
= @A KRl

WAL BkFe EC, HCO,, SO, ¥ K%t B
ol g% B HBMBMAE Bl om BARHFIEE ¥
% HWEEERICl 7 HKR K BaI b Bt 2
23

Yubd o & RAEE S B el KBS ¥
Wow WHF U ¥ fHRe| Adse Bt M7 H
BpoRel zhedslol srEFo| dopalefan” Egla of
23 Bg- WAz 2 HEARKe RS EAsH
3 SRS A oS e BFES s RS
gk o] eBR S A BfRE B B
Bol Hgiel Ao e 4zx)

Table 4. Correlation coefficients (r) between germination rate of rice seedling and various chemical factors of sub-

merged water

Days after submergence
1 4 7 14 24
pH 0. 407 0. 688 * 0. 404 0. 226 -0 413
Eh 0. 368 0. 295 0.274 0578 * 0. 519
EC — 0, 757 % — 0. 736 ** — 0. 794 ¥ - 0. 733 ¥* —0 775 **
HCO, - 0,472 — 0, 731 %* —~ 0. 809 ** -~ 0. 520 — 0 606 *
S0, — 0. 744 ¥ — 0. 752 ¥%* — 0. 774 ¥ — 0. 586 % —0.614%
Ca — 0. 723 % -0 759 % ~ 0. 795 ¥k ~ 0. 730 ** — 0, 739 **
Mg — 0. 769 ** ~ 0, 802 ¥* — 0. 814 ** — 0. 791 ¥* — 0. 753 ¥*
Na —~ 0. 383 —0.377 — 0. 643 ** — 0. 453 — 0. 594
K — 0, 743 ®* — 0. 753 ** ~ (. 875 ** — 0. 628 % — 0. 646 ¥
SAR — 0. 769 ¥* — 0. 776 ¥* ~ 0. 529 ~ 0. 566 0. 475
%, %k : Significant at 5% and 1% level, respectively.
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Fig. 1. Relationship between germination rate of rice seedling and EC of submerged water in the saline soil.
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Fig. 2. Changes in the pH values of submerged water as
affected by rice straw and gypsum application,
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Fig. 4. Relationship between HCO, and pH of sub-
merged water in saline soil.
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