PLANT GROWTH REGULATORS FROM SALT-SENSITIVE
AND TOLERANT SPECIES

By Dr. M. Ishaqg Khan*, Mr. M. Ajmal Khan**, Mr. T. Khizar***,
and Miss Farzana Nasir****

This paper reports a comparative study of the nature and level of growth
regulators with particular emphasis on water-soluble growth mhlbitors of salt-sensitive
and sali-tolerant plants as affected by soil salinity.

MATERIALS AND METHODS

Seeds of Triticum aestivum (cv. Pak-70) and Zea mays (cv. Akbar), sensitive
to sodium chloride salinity, were planted in undrained plastic pots containing 3 kg
sandy loam. The salinity was achieved by adding 125 meq/l sodium chloride prepared
in half-strength Hoagland solution of pH 6.5. The pots were irrigated periodically with
‘distilled water to field capacity. The plants were grown in a growth chamber maintained
at 22 + 29C and 10 hr light of 6000 Lux. The relative hurmdity renged tmm 60 to 80%.

Extractnon and estimation of growth inhibitors: ‘thls_-was done by a wheat
coleoptile test. 20 g of the shoots of plants grown in saline and non-saline conditions
were extracted with 200 ml. distilled water and the pH adjusted to 3.0 using 0.5N sul-
phuric acid. The extract was washed three times with diethyl ether and_ the pooled
ciher iraction was concentrated. Similar extracts were prepared from 10 g of fresh
leaves of mature plants of Seaeda fructicosa Forsk. growing in saline soil having high
sodium and low potassium contents. The concentrated ether extracts were streaked
on 10 cm wide strips of Whatman paper No. 1 and the chromatograms developed at
22 t 29C by descending chromatography in 10 : 1 : 1 isopropanol : ammonia : water.
When the solvent front had moved 30 cm, the chromatograms were dried, cut into ten
equal sections and subjected to the wheat coleoptile assay (2). Results are shown in
Figures 1 - 3 (ABA = Abscissic Acid). '
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**¥**The position and title of the author was not available to the editor.



Ot 40} umo4b 5J00YS 92|RUS JO ARSSE B|13009|0D 1RBUM 'Z 84nbiy

110$ (@) dulies pue () aujjes-uou uj sAep

00

S0

Q'S
S5
09

[w)

59 m

[~

=

0L o

SL »

]

-

>

0s _

3

1 3

-mjm S
09
0L

05 10} uUMOLB S300Us JeaYM O Aessk 8113d0d)02 J1RBYM ‘T 24nb|y

‘1108 (@) Puj|es pue () ujies-uou uj sAep

iy
S0

+

=21

211409109

yibua)

e

141



'sAep OT J934® $50OUS Je0uMm BUNOA U0 . '110s SullEs uj BuIMOIB seARe| PpERNS

30233_ EPOENS SU} LWIOA) SI0}GIYU) UIMOIB JO 199333 ¥ 9INBI WO uopIes} JplPe 8yl 3o Aesse 9111d0e|0d jesyp g 94nBiy
B gy e o 01 s0 . 00
r0°L
ﬁm.m
o b G°L
| 3 DO o
= o
o o
-~ o
| O
oy = e =
a g—
- )
0
- - ..al
L . 3
Q..u ke .y A .m.
m. T
3 —
- o
..m..w o .
N 3
- ” 06 i
-0 —
L AS:
- QR

142



"Wyl Wwdd T jo 93uPsqE Puv eueseId SUY Ul Wy wdd T jo esuesqe pur Sdueseld ey) Ul $9(13do0ej0d
$1430000AY N[ JO UIMOIE U} uO () SOARS| EpeENS UM PUIEXG O “YIMOIE. Su3 VO (a) seatm epRENg
Pus () S100US OZIPW WO} $I0HGIUUY JO 199359 BUL O 8inBiy pue (v) $)00uS OZ|RL WO SIONGIYU] JO 390440 Byl G ounbiy

. el § 1M o_
Wi} PeIOIIS JeQIyU] AL PAEORER: IRy
. 2 4 | S0 0 -0
y T 0 0 : 20
, . " |
A\
. $
_ m Y
62 ,‘ ~ .
Wi - 2 1
widjed. ‘... : ‘ t s
- ..p.* ] vyl wddis b ’ °
o H | 5
.. . r rr:a-;* \\\ f ~
1. T g ’ 3
2 oL/
| ; ¥ J
s 8
® " ®

T4 B

woJ) P8)IDsITS 1N1qIYu) VRS dimy  PRERIEN JoNeE

, g o vy L 0 e.uo
ey g
2% ¥ g

M | H
1 .,_ s-. ¢ :
47 s M
= : L ........*\.‘ : m

® , [

143



‘wo wdd 1 Jo dduasqe pue eduaxdid ay) ul
sjAjor0dAy eanf jo yymoib syy uo (g) seAea} epaeng
pue (v) S100us 8Zjeus WO} S10}GQIYUl JO 199))8 3uyy "y 3anbid

- *la) nos (epls
-01Ud WN|Pos /bew $ZT) Sulies puv (v) Sujes-uou uj
SARDP OF 404 UMOIB SIOOYUS JROYM WO Sjousyd (030} ‘g 8inbid

‘o , | LT
i "0 00 , . T won Pe1201xa Jopramyut
- | r 0 Yy 4 | S0 0 0
: —— = L “ 10
' 1] 5 ‘ " ‘ T
Be g e . 47wy . ~/ y
- Lot - ; .\ =
W g % & _ : £ m
’ . b ; . . ) ) 5 . L 1] -
o I 2—, 3
“ : wdd g4 ; o
R 2 ~ S ’ 5
@ | : it - — T — . \. 1 7
lrl.o +\\ ~“~
- " 3
> 3
3 @ 9 -
L : . %0 00 2 RLIET
: 0
"] Woi} PRIDIKE 403 1]
g | . | Qg
| o ‘. 9 Yooz 0 0
T - | - . - %e
o : i
o = * | L
3 . _.Ii e 2
2 10@ : m
wd gt . -
(R n..llal ] 1 oM.
a*e : : ’ *.la.,:f ’ ..l!
Q“ i .- J— h
. 5 - -,; _-.. m
o . ’
X : 3 m‘ =
5 @ | b ’ $1 3
ke : 2 o s ._. 3
A Y @ % *. —
- v‘-
%14

144



- Extraction and estimation of Phenols:: Fresh leaves equivalent to 1 g dry weight
wmdiadndlnmdmlﬂmiotﬁmhydmchlozieaddmdheutedforsﬂmum
in a boiling water bath. The filtrate was extracted twice with 25 mi of diethyi ether and
‘the extracts evaporated. The residue was dimolved in 0.1 ml of ethanol and used for
ﬂwuﬂmﬁmo‘phnnhmmdmrthenpmtonbyﬂﬁnhyuehmwognphy
mmmw“mm&aﬂﬁtm“udn&pﬁn4 22
n-butanol : acetie: acid: > water. Total phenols were estimated by the modified Folin-
Goedtammmt&ibﬁ.lmlexhﬁtsduﬂon,ﬁnﬂof!‘ohmntwuadded;
and the tubes shaken thowoughly. After 3 minutes 1 ml of saturated sodium carbonate
was added and the thbes were shaken again. After 30 minutes at 25°C, the optical density
at 660 nm was recorded. The results (Figures 8, 9) were calculated as the orcinol equiv-
alent; * denotes 95% significance and **, 99% significance.

RESULTS AND DISCUSSION

mmmpﬂkmofphnhgrownmnon-nﬂnewﬂ(ﬁgunlmm-
vededthepmotmmmatmmo 0.2" and 0.77 - 1.0, but when the
plants received 125 meq/! sodium chloride, an additional inhibiting zone at Rf 0.3 - 0.7 -
was observed (Figure 1B). Similarly sodium chloride treated maize shoots (Figure 2B)
also showed a goowth inkibiting zone at Rf 0.3 - 0.5 which was not present in the un-
treated plants (Figurs 24). Inhibition of growth at ABA zone in salt-treated plants were
WWWMQQMEMMMMABA#&WM(R!M 1.0)
MWhhmuMMmmmmemdnommemﬁ-
tions (4)

Leaves of sait-tolerant Suseds fructicoss indicated marked inhibition of coleop-
tile growth-at Rf 0:2 - 0.6 and 0.8 - 1.0 (Figure 3). The growth promoting substance was
also pulentatxt&&hpuehmmtomofﬂmmdmtncﬁonofsmmvu
a!aolhowedmuhdhmﬂonotymngwhutlhoohatmo.l - 0.3 (Figure 4), indicat-
mgheMMthWhnmthbemﬂhotemud cole-
- optiles as well as the wheat shoots. .

Effect of inhibitors isolated from salt-grown maize shoots (Rf 0.0 - 1.0) and
Suseda leaves (R£ 0.1 - 0.6 and 0.8 - 1.0) indolylacetic acid on induced growth of wheat
coleoptiles (Figure 5), jute hypocotyis (Figure 6) and gibberillic acid induced growth

of jute hypocotyls (Figure 7) was studied. Both inhibitors reduced the indolylacetic
acid and gibberillic acid-induced growth of coleoptiles and hypocotyis.

In order to compare the specific activities between the inhibitors and phenolics;
qualitative and quantitative studies of the phenolic constituents of halophytes and
non-halophytes were carried out. One or two dimensional paper and TLC chromato-
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Figure 9. Total phenols from Suaeda fruticoss (A) and Raphanus sativus (B).

graphic separation revealed the presence of gallic acid, ferulic acid and salicylic acid in
the inhibitory extract of sueada and of salycyclic acid in the extract of wheat. Total
phenois of thin layer chromatograms loaded with the acidic fraction from exiracts of
wheat shoots grown for 30 days in non-saline (Figure 8A) and saline (125 meq/1 sodium
chloride) soil (Figure 8B) showed phenols at Rf 0.0 - 0.4 and 0.6 - 0.9 in the shoots of
the controls but these were significantly less in salinized plants. Suaeda fructicosa (Fig-
ure 9A) contained phenols at Rf 0.8 and 1.0 which were significantly higher than the
corresponding zones of Raphanus sativus phenols (Figure 9B).
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