Vol, XVIF {1-2). 1950

EFFECT OF NATURE AND CONCENTRATION OF SALTS ON
GERMINATION AND SEEDLING GROWIH IN BARLEY

Saved Ahmad, Shamshad Hussain Shah, Muhammad Shabic Raof
and Z. A. Cheema* :

Germination of six burley varieties 4342, W.C.C. 1-47, F.A 0.
11940, T-5, L.C. 27, and 5686 was tested at different ssll concent-
rations i the laboratory, The salls wore Na €, Naa 50, K Ci
and K3SOy and the concentrations used for sach salt were 0,
0.3, 7.0, 1.5 and 2.0 per cenl.

[ was obsaived that the germination percentage, root und
shoot length of each waricty decreased propoitionately  with
increase in the sall concentration.  Variety W.C.C. 1-97 proved
L be the most sult tolerint at adl levels of salinity; while chlorides
were found Lo be more toxic than sulphates to all the varietics af
harley used.

INTRODUCTION

Large arcas in Pakistan have become salt affected and the growing of sult
tolerant erops is the key to ceonamic utitization of sueh lands. Burley ix one
ol the highly salt tolerant crops, but is sensitive to salinity during the germination
and seedling stape (UK. Salinity Staff, 1954; Avers of af, 1352}, High specific
ion effeets of chlortdes particularly during germination have been repotied hy i
number of research workers ( Harris, 1915; Hatris and Pitman, 19]3; Petersan,
1961; Karami, 1974).  Hyder and Groenway ¢ 1965) ohserved that the reduced
growth of barley due 1o Na Cl was vonsiderably restored when 006 me;l of
Cal*und Sr¥+ was added 1o the nutrient selution.  Therefore, it wils
decided 1o investigate the effect of sulphates and chlorides of Na end K on the
germenition and scedling prowth ol six barley variclies.

MATLRIALS AND METHODS

The germination and seedling growth of six barley varigies Le, 4342,
W.C.C. [-97. F.AO. 11940, T-5, L.C. 27, and 5636 were tested at different
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conzentrationg ol e CL NS0y, KoCL wond Ka40y in the Agronomy Depari-
ment, University of Ageicullure, Faisalubad, The concenlrations used  for
poch seltwere (L 0.5, 100 1. 5und 2.0 poeceat. Thz expeniment was porormed
in 20 ml. test Lobes and each trestment wis repooded ton times. Abood 10 ml,
of autoclaved agar mediom wiss peured into cach test tube and onc healthy
seed of cach varicty was planted per 1ost tube, Sowing was done undor asepric
canditions to wvoid uny infection.  The test tubes were plugged with muelin
cloib and cottan and plased in an incubator muintuined ak 2341 C° for sed
perntingtion.  The dawa Tor germinatizn porccnluse, daily shoot and rooi
banuth were recarded til! the seventh day after sowing.  Compbeely rancdomized
dsign was used and the duta sobiected to amulysis ol vavience,  Dancon’s
maliple rangz lest was emoloyed to ascerien dillerences amoeng treatment’s

TS,
RESULTS AND DISCUSSION
Cermination pereencage

Tre datn regurding germimntion peecenivge of the six bardey varvictics
are shown in Table 1. 10 js clear that vorictes 4343, L0 27, ond 5686 pmuve
gd. 7. 44 7 and 92 6 por cont germination a5 compared to W.O.C 1-97, F.A Q.
11940 and T-5 which gave Y11, 915, and 89,8 per cenl perminition.  Tnis
chowed thot viordzties 43482, L.C. 27 and 53686 were nwore salt toleeant that FLALD.
Liod0 and T-5. Yariety W.C.C. 1-97 wus, however, found to be a madium
ooll tolarant.  Ayers and Haywaed (1948 roparied that the eraps differed in
the'r sadt tolerance at the permination stauce.

Germiootion pereentage of dillorend barley varieties was also sipnilicantly
influenced by sulis and theiv differoent conuenirations ws shown in Tabfe [,
1t is apparant that germination wax 100 per cent in control and decreased with
increwse 1n salt concentration.  Tha decreass wis more pronounced at salinity
evals of 0.5 and 2.0 por cent. Ayers and Huyward {1948 also observed that
harley germy naled at the highest satinity level of 0, 3} por eonl bul there oceurred
gradual delay and reduction in germination wilh 4 progressive inercase in
sulinity From 0,12 to 0,30 per cent. Tac différences betwaen contral amd low
aalinity level (0.5 per cent) were nat significunt but NaCl and KO deercased
the perm hation pereentage shrply at higher concentrudions of 1,3 and 2.0
per cent. These tesules e suppoteed by the liadings o Abel and Mackenzie
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{19643 wnd Kurwmi {1974} who reported Lhal ol Lhe gormination stoge the inereps-
ed sell concentrations severely affected the cmergenee of seeds. The relalive
Loxic elfzets of the sults were in the order of NaCl = KO Nap 50,7 K50,

Tuble 1. Gertinarion pereentoge of six barley varieffes treated by differeat
selfy gad Hiele concentrations.

A. Grrinination percentame For varietizs

Vurietivs Cormingrion (1))
43472 94,7 a*
L2 0 S B yl,1 ah
A v Gy.5 b

T 5 9.8 b
Ly 27 4.7 a
5680 2.6 4

B. Germinan pereentage For salis

Comcenirations 7

Salts 5 [.{} l.5 2.0 Control
100 a

Na Yoy 95 ab  B3.6 ¢ 62.7 d

NS0, 9094 S eub 855c 7.1 d

K I 979 a ¥i. 5 ¢ 05,4 4

K50, QU I | G0Y b 1.1 d

*veans Tollowed by the same letter doned dilfer sigaifieantly ot the 352 level,
Shoot lengih

The data in Tubbe 3 show thit the different varietics wnder trial responded
differently to Lhe sult concentrations.  The reseles showed that the shoot length
in wivrictes WO O 1-97 and T-3 was signilicantly bigher than other varicties
under tear. Yaricties FoAQL 11940 and 5686 were Lhe least tolerant; while
varieties L.OC. 27 und 4342 were mediom in response. The shooi length in
varieties W.C.C. 1-97 and 3086 was 7.68 and 6. 34 cm., respeetively,
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The scedling growth was decreased at the high sehnity lovels, e, 1.3
ang 2.0 per cent (Talle 23 AL S per cent salt level, increase in shrof lenglh
was observed in all sabes but as the lovel of sulinity increased, Lhere was a gradual
decrease in shoot length,  The shoot length decreased up to abaut 4 to 8 per eond
at 0.5 per cent level of salinity, but as the salinity level was raised from 1.8
1.5 per cent, length was reduced to abaut 12 to 24 per cont. At 2.0 per eont
concentration, kowever, the reduction in shoot length went upte ahootl 67 o
83 per cent.  These fndings ate in conformity with those of Ewton {1942} whoe
repurted thut growth was reduced in proportion o fhe increase in sule con-

conhlration,

Table 2. Shoot Lngth af six baricy vavieties treated by different xtis anid therr
P elui S ST TT

—_—

A. Shootlenglh for varieties

Varietics Sirpat leg i { oo
4342 6. 80 h*
w.C.C. 157 7.68 0
F.AO, 11944 649 ¢

T-5 756

L.C. 27 6,92 b

3680 &.34 ¢

B. Shoot length for salts

Salts Concentrations {5,
0.5 1.0 Lih 2.0 1i.61 &
Ma Cl BGT ¢ f.52 h 373k 070
Mgy b.60 c B.73 de T8 g 386 %
K Tl 000 de T.78 T 5.31 ) 2.62 |
K, 50y (0,12 b .1 d 7971 3.83 i

_— — — ——m P LT Y

* Means followed by the same letter do not differ significantly at the 57 Level
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Root length

The Table 3 shows that sipnificant ditferences in root length of various
varigties existed due to solinizalion of the media.  Yariety W.C.C. 1-97 showed
more tolerance to dilferent sult concentrations as compared 1o other variclics.
The root length was 6.53 em. und 7.96 cm. in varieties 5686 and W.C.C. 197,
respetively.

Touble 3. Rost bewgth of 372 barler varieties tregted by different saflts amd their

CACEIEEERTORE.

— e —— — ——- et

A. Rootlength for varietics

Yarierics Ruoot lenglh (em)
4342 710 h*
w.C.C, |-07 T.540 4
F.A.0. 11940) 7.17 b

T-5 088 he
L.Ch 27 7.04 b

50HA 653 ¢

B. Rootlcagth lor sals

Hults Concenteations { %) Control
.5 1.0 1.5 2.0 i0.29 a

Na I 925 b T W ¥ 368 30Gf

MNaa50, 3,53 b stbec  6B0d 403

K Ci 9.20b  T.Hc 6304 31732 f

K.50, Y.d4 h .24 ¢ 0.83 d 530 ¢

*Means lollowed by the same letter do nal differ significantly at the
550 level.

<L

Root growth ol the seedlings in saline media was also significanly
influenced @s the sashnity level increased from 0.5 1o 2.0 per cent (Table 3).
All the salts ut 2.0 per eonl concentration considerably reduced the rool lenpih,
but it was more pronounced in case of chlorides of Na and K. This showed
that there was a madual redoction in the oot growth probably due to the



43 PARKISTAN FOLRMNAL OF AGRITULTIURAL SCILHEORS

imeraese it concontration of dillerend sults used, e NaCl Nep80,, K Ol
and K804, Tnz2se results are suppoitcd by the indings af Caton (1942} wd
Hayward und Wadleigh {1949) who reported that the root length decrensed
with iocreased toxicity of the salts ot different concen lrations,
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