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Effect of rock salt on development of Karanda leaves

o o

W31 A19uAU, anan1um aNa’, g5AnA Yayuss'
] a
waz tans nadag’
Suphattra Sarasean', Sakunkan Simla", Surasak Boontang'

and Benjaporn Kunlanit!

unAnga: n3LlgnivaviiAn visaitraLinae Lﬂuﬂﬁﬂ%ﬂix‘imﬂmnﬁ”uﬁﬁmﬁm‘lﬁmquﬁmmﬂ@n
m”mema‘ﬂa‘wmumm\am@mmmam sranmLN1ses Utz FeluiluFudauiinnae vt uay
umiwmmwLﬂuﬂiWImumqmmwm Af uqmﬁ‘l,umamuu 59 fuenisdniauuaran i waslnns
“lumimummaumﬁ Inesinnstlaziiiuanudinduzesnfeduiand 6 seiu fia 0, 0.15, 0.29, 0.4,
0.58 LAY 0.73% 71 4 svaizimuniszesly Aeludeu luiwaans sl‘ummmw wazluun wanisdne
iTel ux};w‘lﬁummmmmmLﬁmnﬂLﬂ@fazml,ﬁ’]ﬂmnwzmum’mLmumu‘w 0.29% Tneniletinanads
WNKnTu (£0.29%) Tldenaliiszazinannisiinee mlgu’ILL@mywmm“lumgﬁwuﬂu 4 3L UANFNN
1 wazlidanalfianeuzanundng ANeNe 2ANUNL Winan ATNUARANIT LazAIAINN
adneesluuanseii wilnainlidranududidsawasranuiiudivies uazdn SCMR upnsi
iu 611\1mmsmnmmuﬁm“l'*nLﬂuwmL@@ﬂiunw’lfnﬂivimuﬂluwuwmumu uavdalunsiaiinns
L‘W%ﬂaﬂuvmqiﬁl‘vlmnmuﬂﬂmm

mﬁmm anwouendugInenresly, ssalugeu Tuwaann IUL@imLmum uazluwnreanzwna iy,
AAlU wAaZA1 SCMR m@ﬂ‘u

ABSTRACT: Growing salt-tolerant or salt-preference crops were a good way to rehabilitation saline
soils in crop production. The effect of rock salt on development of Karanda leaves were evaluated.
Karanda leaves are available throughout the year. It also had the medical properties such as anti-cancer,
anti-inflammatory and anti-microbial. Six concentration of rock salt consisting of 0, 0.15, 0.29, 0.44,
0.58 and 0.73% with four leaves developing stages such as leaflet, early mature, mature and late
mature leaf were examined. The result founded that Karanda plant could tolerate to salinity from rock
salt concentration at 0.29%. High concentrations of rock salt (<0.29%) was not effected to the days to
bud burst and four stages of leaves unfolding and some morphological traits such as leaf width, leaf
length, leaf area, leaf fresh weight, specific leaf area and L* value but it effected to a* value, b* value
and SCMR. The results of this study can be used as an alternative way for salinity soil utilization of
farmers and also increasing the planting area of Karandas.
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Table 1 Effect of three rock salt concentrations (%) on days to bud burst and four stages of leaves

unfolding
Rock Salt Day to Bud Day to Leaflet Day to Early Mature Day to Mature Day to Late Mature
Concentration (%) Burst Unfolding Leaves Unfolding Leaves Unfolding Leaves Unfolding

(DAC") (DAC) (DAC) (DAC) (DAC)

0 10.5 16.3 37.9 51.0 66.2

0.15 14.2 26.7 44.6 54.4 70.5

0.29 10.5 15.5 51.0 55.0 68.0

F-Test ns ns ns ns ns

CV (%) 251 33.0 241 11.0 4.5

YDAC: Days after shoot cutting, ns: non-significant.
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Table 2 Effect of three rock salt concentrations (%) with four development leaf stage on Karanda

leaves morphology

Leaf Specific
Leaf Leaf Leaf Leaf
Fresh Leaf
Treatment Width Length Area Dry Weight
, Weight Area
(cm) (cm) (cm?) (mg) )
(mg) (cm*/mg)
Rock Salt Concentration (%)
0 219 3.58 6.63 116.52 4744 a 0.14
0.15 217 3.53 6.74 134.97 46.61 a 0.16
0.29 219 3.64 723 145.79 38.06 b 014
Leaf Stage Development
Leaflet 164 b 291 ¢ 4.06 c 8471b 2507c 0.15
Early Mature Leaves 224 a 383ab 719Db 14921 a 46.83Db 017
Mature Leaves 250 a 432 a 952 a 15543 a 56.24 a 0.12

lateMatureleaves ~ 236a 327bc 670b 14038a 4801ab 014
Treatment Combination

0% at Leaflet Stage 1.45 257 371e 63.71 1995 f 0.16

at Early Mature Leaves 248 4.02 832 Db 147.59 59.69ab 0.14

at Mature Leaves 244 4.16 801b 147.29 62.86 a 0.13

at Late Mature Leaves 2.40 3.56 6.50 bcd 107.49 4727 bc  0.14

0.15% at Leaflet Stage 1.60 2.88 399e 78.64 26.26 ef 0.14

at Early Mature Leaves  2.28 3.65 738 bc 14138 4131 cde 022

at Mature Leaves 2.34 3.99 736 bc 161.64 60.88ab  0.12

at Late Mature Leaves 244 3.59 823 b 158.24 58.00ab  0.14

0.29% at Leaflet Stage 1.87 3.28 449de 11178 29.00 def 0.16

at Early Mature Leaves  1.96 3.81 588 b-e 158.65 3950 cde 0.15

at Mature Leaves 2.71 4.81 13.20 a 157.35 4500 bcd 0.1

at Late Mature Leaves 2.23 2.67 5.37 cde 155.40 38.75cde 0.14
F-Test: NaCl ns ns ns ns : ns
Stage o o o - - ns
NaCl-Stage ns ns - ns - ns

CV (%) 16.70 21.09 27.64 28.36 25.79 34.47

ns: non-significant, **: significant at P<0.01.
Mean with the same letter(s)of the same column in each factor and treatment combination was not
significant different at P<0.05, when comparing means with LSD method
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Table 3 Effect of three rock salt concentrations (mM) with four development leaf stage on Karanda

leaves color
Treatment L* Value a* Value b* Value SCMR
Dorsal Ventral Dorsal Ventral Dorsal Ventral (SPAD
Side Side Side Side Side Side Unit)
Rock Salt Concentration (mM)
0 35.56 42.43 -5.73 a -6.12 a 15.56 b 20.09 b 3271 a
0.15 36.21 44.50 -6.23 a -6.76 ab  19.38 a 23.90 a 26.86 b
0.29 37.17 42.48 -7.59 b -7.20b  21.60a 24.90 a 31.96 a
Leaf Stage Development
Leaflet 2843 b  30.23c 1.33 a 1.63 a 11.80 ¢ 1419 b 16.10 b
Early Mature Leaves 40.09 a 50.33 a -10.01 ¢ 927 b 24.07 a 26.64 a 34.53 a
Mature Leaves 38.96 a 48.23 a -791b -9.23 b 18.32 b 256.81 a 33.47 a
Late Mature Leaves 37.77 a 43.76 b 949 c -9.89 b 21.19 ab 2522 a 37.93 a
Treatment Combination
0 % at Leaflet Stage 23.01d 22.73 f 4.56 a 5.50 a 237 e 0.49d 11.03d
at Early Mature Leaves 40.32 a 50.87 a -10.41 f -9.96 d 23.35 ab 27.47 a 38.01 ab
at Mature Leaves 40.07 a 50.11 ab -8.26 de -9.95d 1712 ¢ 2571 ab 37.36 ab
at Late Mature Leaves 38.84 a 46.02 bc -8.82 def -10.07 d 19.41bc  26.69ab 4443 a
0.15% at Leaflet Stage 29.08 ¢ 3092 e 2.66 b 0.99 b 11.30 d 14.67 ¢ 11.21d
at Early Mature Leaves  39.86 a 50.90 a -9.79 ef -9.18 d 23.70 ab 27.26 a 29.77 bc
at Mature Leaves 39.15 a 49.56 ab -8.25 de -9.10 d 20.85abc  26.97 ab 31.24 bc
at Late Mature Leaves 36.76 ab  46.62 abc  -9.54 ef -9.76 d 2166 abc 2669ab 3522b
0.29% at Leaflet Stage 33.20 bc  37.02d -3.22 ¢ -1.61 ¢ 21.74 abc 2742 a 26.08 ¢
at Early Mature Leaves  40.09 a 49.22 abc  -9.83 ef -8.69 d 25.16 a 2520 ab 3580 b
at Mature Leaves 37.67 ab 45.02c -r.22d -8.64 d 16.99 ¢ 24.74 ab  31.80 bc
at Late Mature Leaves 37.72ab 38.65d -10.10 f -9.85d 2251 abc 2226 b 34.15 bc
F-Test:  NaCl ns ns * * > * *
Stage ok ok . . ok . ok
NaCl*Stage * ok . . ok . ok
CV (%) 9.21 6.98 18.39 16.25 20.45 14.74 18.85

ns: non-significant, *and ** were significant at P<0.05 and p=<0.01, respectively.
Mean with the same letter(s) of the same column in each factor and treatment combination was not

significant different at P<0.05, when comparing means with LSD method
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