Ind J Plant Physiol. (January—March 2016) 21(1):83-92
DOI 10.1007/s40502-016-0206-7

=
@ CrossMark

ORIGINAL ARTICLE

Differential nutrients absorption an important tool for screening
and identification of soil salinity tolerant peanut genotypes

A. L. Singh' - K. Hariprasanna' - V. Chaudhari’

Received: 21 October 2015/ Accepted: 12 January 2016/ Published online: 20 January 2016

© Indian Society for Plant Physiology 2016

Abstract Field screening of 210 high yielding peanut
germplasm accessions was undertaken to identify salinity
tolerant genotypes based on plant mortality, seed yield and
nutrient absorption. The salinity (4.5 dS m™' at sowing and
3.5-3dS m~' 15-80 days after sowing), reduced plant
stand, yield and yield attributes in peanuts with 0-70 %
plant mortality and 9-78 % plant stand (average 51 %) at
maturity, and out of 210 genotypes, only 134 showed pods
setting. The seed yield of peanut genotypes, under saline
condition, ranged from O to 203 g mfz, and out of these ten
genotypes NRCG 10874, 420, 13831, 9052, 12750, 9189,
894, 13787, 13791 and 9038 with more than 150 g m~2
seed yield were categorized as tolerant and 21 genotypes
with 100-149 g m~2 seed yield as moderately tolerant to
salinity. However, more than 100 genotypes with high
mortality and less than 30 g m~~ seed yield were grouped
as sensitive to salinity. The mineral analyses, of the toler-
ant, moderately tolerant and sensitive peanut genotypes,
reveals selective absorption of minerals in the leaves with
marked differences. The salinity tolerant genotypes showed
less than 0.25 % Na, 0.20 Na/K ratio and 0.05 Na/Ca ratio,
however, the salinity sensitive genotypes showed more
than 0.4 % Na, 0.25 Na/K and 0.06 Na/Ca ratio in their
leaves which are proposed as marker for selecting the
salinity tolerance peanut genotypes.
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Introduction

India has the largest peanut area in the world. However, the
area and production of this crop has been fluctuating
between 5.5 and 8.5 m ha and 5.0-9.5 million tonnes,
respectively, mainly due to biotic and abiotic stresses
including salinity (Singh 2011; Singh et al. 2013, 2014;
Chakraborty et al. 2013). Soil salinity (Gupta and Yadav
1986) and sodicity (Singh and Abrol 1985) limit peanut
cultivation in India. Soil salinity has been increasing due to
non-scientific use of poor quality ground water in coastal
and saline areas and salt accumulation in excessively irri-
gated areas (Singh 1992). However, there is an increasing
pressure to make use of saline land through its management
to bring more area under peanut cultivation. But, unfortu-
nately no specific salinity management practices for peanut
has been recommended for saline areas.

In the peanut growing coastal areas of India, though EC
of soils ranges from 1.5 to 3.0 dS mfl, the EC of “well-
water” ranges from 6 to 12 dS m~' due to ingress of sea
water, and in case the crop is irrigated with well-water
during late rainy season (Sept—Oct) due to early withdrawal
of mansoon and following summer crop (Jan—-May), the
soil EC increases up to 6.0-7.0 dS m~' by the end of
growing season, making the soil unfit for growing the next
season crop (Singh et al. 2010). As a result, farmers of this
area generally have to depend on rainfed cultivation during
rainy season (June—Sept). This is a common situation in the
coastal parts of India leading to decrease in both area and
production of peanut. However, heavy down pour during
June brings down this salinity to 4.5-5.0 EC and provides
good scope for screening and selection of salinity tolerant
genotypes. Though, Gupta and Yadav (1986) reported that
peanut could be grown with water having EC up to
3.0 dS m™', our recent study showed that peanut starts
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facing salinity stress above 2.0 dS m™' and EC above
4.5dS m™' kills the plants, however, salinity levels in
between 3 and 4 dS m~' during most of the cropping
period are ideal for screening for salinity tolerance (Singh
et al. 2004, 2008, 2010).

Screening and development of peanut genotypes that can
grow and tolerate salinity to a certain level is the most
important option, as a number of high yielding germplasm
accessions are available in India (Singh et al. 2004; Singh
2011). As peanut is grown on all soil types, the germplasm
accessions and cultivars have been identified for their tol-
erance of iron chlorosis (Singh and Chaudhari 1993) and
soil acidity (Singh et al. 2004). Some efforts have also been
made to screen the peanut genotypes for soil salinity by
recording germination and plant growth till vegetative
phase in pots (Nautiyal et al. 1989; Patel et al. 1992) and
with limited genotypes in field (Hunshal et al. 1991; Heb-
bara et al. 1992; Janila et al. 1999; Nautiyal et al. 2000).
But, the concerted efforts on in situ screening of peanut
genotypes till maturity at the hot spot, started late and by
now several advanced breeding lines (Singh et al. 2008) and
cultivars (Singh et al. 2010) have been screened for salinity
tolerance. There is need to screen entire germplasm and
identify genotypes that can tolerant soil salinity of more
than 3.0 EC throughout the cropping season to facilitate
more area under cultivation. In the present study an effort
was made to screen the high yielding peanut germplasm
accessions, and to evaluate the nutrient absorption pattern in
salinity tolerant and sensitive genotypes.

Materials and methods

Two hundred and ten high yielding peanut germplasm
accessions, having yield potential of more than
1500 kg ha™' pod were screened for their tolerance of
salinity during wet season at the experimental farm of Fruit
Research Station, Junagadh Agricultural University, Man-
grol, Junagadh, Gujarat. The experiment was laid out in a
randomized block design with two replications. The soil
was loamy, inceptisol, having hydraulic conductivity
1.25 cm h™!, electrical conductivity (EC) 4.5 dS m~ pH
7.5, organic carbon 0.68 %, total nitrogen (N) 0.039 %,
available phosphorus (P) 9 ppm, exchangeable potassium
(K) 200 ppm, and diethylene triamine pentacetic acid
(DTPA) extractable Fe, Mn, Zn and Cu 6, 12, 3.5 and
6 mg kg~ soil, respectively.

The salinity of the experimental soil was developed by
irrigation with saline water of (6-12 dS m~' EC) the pre-
vious summer season. After heavy shower during second
fortnight of June, when the EC value of field came down to
4.5dS m™', the field was prepared and a basal dose of
50 kg ha~' N as urea and diammonium phosphate (DAP),
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50 kg ha~' P as DAP and 50 kg ha~' K as muriate of
potash were applied (Singh and Basu 2005). A total of 210
germplasm accessions each in single row plots, 3 m in
length and seeds spaced at 10 cm with inter-row spacing of
45 cm were sown during the last week of June. The crop
was raised following recommended agronomic practices
and harvested at maturity.

The meteorological data and the EC of the experimental
site are given in the Table 1. Data on field emergence at
15 days after sowing (DAS) and plant stand at 45 DAS and
at harvest was recorded. At 90 DAS, when there was vis-
ible differences in the tolerant and sensitive genotypes, the
leaf of a few tolerant and 62 sensitive genotypes were
sampled, dried and analysed for sodium (Na), potassium
(K), calcium (Ca), magnesium (Mg), iron (Fe), manganese
(Mn), zinc (Zn) and copper (Cu) content using atomic
absorption spectrophotometer (Hitachi, Z-6100, Japan),
phosphorus (P) by colorimetry (Hitachi-U3010, Japan), and
sulphur (S) by turbidity methods. At maturity, the crop was
harvested, dried in the sun for a week and pod and seed
yields, shelling percent, 100-seed mass and harvest index
were recorded. Five plants were randomly selected from
each genotype and number of pods and seeds, pod and seed
yield per plant were recorded.

All the peanut accessions were arranged in descending
order of plant stand and seed yield and in ascending order
for mortality, Na content in leaves, and Na/K and Na/Ca
ratios, and ranked. Acsessions were further grouped under
various categories of salinity tolerance based upon their
ranking for higher plant stand and lesser mortality as well
as agronomic performance using the criteria mentioned in
Table 2 and finally the genotypes falling in the same cat-
egory, for most of the parameters, were considered in
various categories.

Results and discussions
Field emergence and mortality

Salinity delayed germination, reduced field emergence,
plant growth and subsequent plant stand, and pod and seed
yields of peanut with large variations among genotypes
(Table 3). Normally peanut takes 6-8 days for germina-
tion, but the initial salinity (4.5 dS m™') delayed it by
3-7 days, as a result it took 9—15 days for field emergence
depending upon the genotypes. The plant stand among
various accessions, ranged from 13 to 85 % with an aver-
age of 46 % (average of 210 accessions). However, at 45
DAS, the plant stand ranged 9-93 % with an average of
61 %, clearly indicating that plant mortality in a few
accessions as well as slightly higher plant stand due to late
germination in some other accessions. The plant mortality
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Table 1 Weather data and electrical conductivity of the field during experimentation

Months Mean temperature (°C) RH (%) Rainfall (mm) Evaporation Electrical conductivity and pH of soil during experimentation
. — (mm day~") : -

Maximum Minimum Days after sowing EC (dSm™) pH
June 339 27.7 80.1 386 (4) 4.1 0 4.5 7.5
July 314 26.6 84.1 127 (9) 32 15 35 7.5
August 29.9 25.6 89.4 554 (11) 2.0 45 33 7.6
September  32.7 25.0 83.8 - 3.1 80 3.0 7.7
October 352 21.7 69.0 - 33 118 3.0 7.9
Figures in parentheses indicate the number of rainy days
Table 2 Criteria for categorization of peanut genotypes for their tolerance of soil salinity
Parameters Categories of salinity tolerance

Tolerant Moderately tolerant  Intermediate Sensitive

Rank in plant survival at harvest (in descending order)
Rank in seed yield (in descending order)
Seed yield (g m™?

First 60 genotypes
Less than 30
More than 150

Less than 135
Less than 100
More than 30

First 60 genotypes
Less than 30
More than 100

Last 100 genotypes
Last 110 genotypes
Less than 30

continued with the advancement of crop growth stages and
only a few genotypes were able to withstand the salinity till
maturity with good plant stand and yield. The final plant
stand at maturity was in between 9 and 78 % with an
average of 51 % and out of 210 accessions, 82 showed
50 % or above plant stand. At maturity, the plant mortality
ranged from zero to 70 % with an average of 17 %. The
suppression of germination and seedling vigour by salinity
is well known in peanut (Nautiyal et al. 1989; Patel et al.
1992; Janila et al. 1999).

Yield and yield attributes

Large variations in pod and seed yields, number of pods,
shelling percentage, 100-seed mass and harvest index were
observed in the peanut accessions. Out of 210, only 134
accessions showed pod setting, while 76 did not bear pods.
Among the 134 genotypes that bore pods, the average and
range of pods plant™' were 6 and 1-24 pods, respectively,
while the average and range of pod yield plant™' were 5.8
and 0.6-15.2 g plant™ ', respectively. The average seed yield
of these accessions was 3.6 g plant~' (0.3-10.2 g plant™").
The shelling percent ranged from 36.8 to 75.6 % with an
average of 63 % and the 100-seed mass 17.5-64.7 g (aver-
age of 37.4 g). The harvest index varied from 4.4 to 41.9 %
with an average of 19 %, which clearly demonstrated the
effect of salinity on these yield attributes.

As there was plant mortality as well as pod bearing in
peanut genotypes under saline condition, and the shelling
out’turn varied with accessions, the seed yield in a unit area
(g m~?), was chosen as the best criterion for selecting the

salinity tolerant genotypes. Accordingly, 134 peanut
accessions showing pod bearing were arranged in
descending order of their seed yield along with their mean
performance of other agronomic characters (Table 3). The
seed yield among these accessions varied from 2 to
203 g m~? with an average of 67 g m 2. Interestingly, 31
accessions showed more than 100 g m™? seed yield. Out of
210 accessions, 106 showed more than 30 g m ™~ seed
yield and remaining 104 below 30 g m 2.

Tolerance is a relative term, depends mainly upon the
intensity of salinity and reaction of peanut genotypes. After
comparing various parameters, the peanut genotypes that
recorded high field emergence, followed by high plant
stand and low mortality during cropping season was con-
sidered as tolerant to salinity stress. However, data on
yielding ability is more vital for arriving at meaningful
conclusion, as high plant stand alone would not suffice in
breeding for salinity tolerance. After comparing 210
accessions for their plant mortality and yield, 31 genotypes
showing more than 100 g m~2 seed yield were shortlisted.
Of these, ten accessions NRCG 10874, 420, 13831, 9052,
12750, 9189, 894, 13787, 13791 and 9038 that had more
than 150 g m~2 seed yield and also 54 % or above plant
stand at maturity were categorized as salinity tolerant and
21 accessions NRCG 421, 442, 888, 889, 900, 5558, 5566,
9044, 9045, 9065, 9507, 10495, 12048, 12749, 12765,
13080, 13087, 13110, 13596, 13788 and 13792, with 42 %
or above plant stand at maturity and more than 100 g m™>
seed yield as moderately tolerant. However, genotypes
with very high mortality and less than 30 g m 2 seed yield
were categorized as sensitive to salinity.

@ Springer



Ind J Plant Physiol. (January—March 2016) 21(1):83-92

86

S8 8'6C 9 oL I's SL 'L It 0S 9¢ 9% L1y DOIN LE
98 TLl §9¢ 819 8¢ 09 €L It 69 LL S9 989¢T DDUN 9¢
76 681 L6t €69 8¢ ¢S L'L S €L 9L L S19S DIAN 3
76 961 ey 09 8t €8 €L L 65 9 9% 0¥8 DDIN 143
96 £6¢ [N%Y L'89 'S 8L 'L ST 9¢ SL LS 8¢y DOUN €€
66 §'LT 6'9C 609 94 ¥'9 Tl ¥ 0oL €L 6S €9¥C1 DIAN (43
101 0°0¢ 'ty 09 vy SL 16 6 89 SL LE SY06 DIUN 1€
01 0c A 4% 09 09 001 g6 81 [4S 9 144 080€1 DIIUN 0¢
901 8°Ce 6'Ct LOL 9L 011 911 0¢ (474 09 144 vy DOUN 6T
901 €91 9°0Y 819 6t L 99 I S9 €L 09 L0S6 DIAN 8¢
LO1 S91 8¢ 809 I't 89 76 91 8L 6 89 96S€1 DIUN LT
LOT 1°6C 99¢ '69 LS '8 L6 L1 9¢ L9 0¢ TOLET DOUN 9T
801 8°0C €8¢ €9 ¥'9 66 8'LI LT IS oL 6S S6v01 DIAN ST
601 T S'6v 99 0¢ 08 89 Sl [SY LL Ly 888 DOUN ¥C
011 Tee 9ty 'L9 9L Y1l et 61 134 €S Sy 688 DIUN €C
Cll 1€ I'ey 9'89 €9 €6 €6 IC €S 89 (44 12y DOAN (44
911 9°0¢ 008 ges L9 el 011 €l [4S 09 (1% 006 DDIN 1T
611 06T 4% 679 09 86 9 4! 09 0L 8P 906 DOAN 0¢
611 (43 (43 €¢9 'S 68 901 0 99 €9 IS 86SS DOUN 61
9¢l1 6'6¢ Chd 99 98 8¢l €yl €l 44 IS 8¢ L80ET DIAN 81
9t 1433 9°€9 09 €9 011 €8 €C 09 8L St 870C1 DIAN L1
8¢l 09¢ 0'6¢ 60L 9°¢ 08 €8 8 89 YL 9 88LET DIAN 91
8¢l I'Le NS LS9 s 8L '8 4! SL 98 S 99SS DOUN g1
o€l 9T 0s 999 €9 €6 9L 4! 9 L LE OTTET DOUN 4!
9¢l L'LT L'v9 (3% ¥'9 01 L 0¢ €9 6L 9 €906 DOUN €l
LET YT 6'8¢ 9°¢9 LS 68 I'6 L1 IL 98 99 S9LTT DIAN Cl
Lyl (174 YLy 8°€¢L 6'S 8L 9L 81 SL 6 €L 6vLTT DOUN I
€61 06C 009 8¢9 ¥'9 €0l 69 S IL SL 8Y 8€06 DOUN 01
91 (43 891 €0L 06 (4! oyl L1 ¥S 99 LYy 16LET DIAN 6
€91 8°0¢ €y gL $9 6 06 0 SL €L LS L8LET DIAN 8
LLT ¥'9C 9'8¢ ¥'9¢ L8 (49! el 9 19 SY 8¢ 768 DOUN L
81 611 §'6C 00L o1 (34! 8'€T 01 ¥S 09 % 6816 DOUN 9
161 Lee 0'cy 00L 68 8CI 0ClI 0 SY €9 €S 0SLZT DOUN S
Y61 8'8C §0s 869 ¥'6 L'yl ! T 9 69 [4S 2506 DOUN ¥
961 9°¢€C T6¢ ¥'L9 '8 LTl (124! 61 0L 98 8L 1€8€T DOUN €
10T 1'9¢ £'6v 8YL L8 LTIl S) 61 69 ¢8 9¢ 02 DIN C
£0¢ 443 et €EL €6 8Tl L11 81 99 08 89 ¥L80T DOUN I
Sva Sva Ssvd
(;_w 3) (%) xopur (3) ssew (%) ATENE 3) ATEEQ 3) (9) 159AIRY 8I i o! SUOISSIOE

PIoIA pass 1SOATRH Pa9S-001 Surqreys PIRIA Pa9s preik pod _juerd spoq je AJITelIoN (%) puels juelg wserdwrod jnuesg ou's

uoseas Jueyy Suump ssons Ajures o) suorssaode wsejduagd jnuead jo eouewio}od ¢ dqel

pringer

A's



87

pringer

A

8y 661 6'LC Tes e €9 L'L 81 Sy 99 €e 99¢t DOIN YL
8y 9Ll 9'6¢ ¥'€9 3 LS 79 Ic Iy [43 6¢ €665 DOIUN €L
6v el Sve 819 0¢ 9¢ Y 6 L 8L 84 1801 DOIN L
0S yl 6'6¢ €8¢ 8T Ly 9 L 123 8¢ 0s 0Sy DOIN IL
0S €Ll gee 769 0¢ Sy Sy 0C 0s €9 129 LT DIIN 0L
53 €Ll ces 169 L'c 6¢ e (44 LS €L 9¢ 7SS DOIN 69
53 8¢l Cly L'9S (23 19 9°¢ 0 8y 8y [43 £€80¢€T DIAN 89
5Y c0c ¥'8¢ SIL 9C 8¢ 6'¢ 0C 6S €L €9 C8LTI DOIN L9
[43 091 (413 019 L'c vy 0¢ L 8¢S (4% 8¢ OrIcl DOIN 99
59 gee L'SE 969 0¢ Sy 0°¢ 123 123 8 29 P8¢l DOIUN <9
59 ¥'1c §'LT 999 6'¢ 09 €L L w Sy LE SCI8 DOAN 9
9¢ 44! 9'1¢ €19 6'S 1ot 4! 9 8¢C 0€ (44 €EV0l DIAN €9
9¢ e 'y 0729 9 L'L 9°¢ 144 LE S9 9¢ 8IS DOAN 29
9¢ 8'6¢ 0 ¥'es 6'¢ 6L 99 €l a4 0S [4% €L99 DOIAN 19
LS 1'ee ey TLS 9C 61 (a4 91 9 LL 0s 88 DOIUN 09
LS 6'Cl 8'¢C L'e9 8T 134 9 0 €9 €9 Sy LY8ET DOIAN 6S
8¢ 1'sc 6'9¢ S99 e Sy 1Y € 9¢ 8¢S 9 9¥8ET DOAN 8¢
8¢ 68 L'6¢ 09¢ ST (2 VL 9 IL SL 0s 960¢T DOIN LS
19 96l 0ve €59 9C 0y vy 6 IL 6L 09 99¥C1 DOIAN 9¢
19 S8l L'ye 909 L'e L9 V'L 01 0¢ 9¢ 6y 86LET DIUN 99
€9 Lel ¥'LT 0729 L'c 9v €L 0C 69 98 99 £€6C1 DIAN 123
9 S8l £9¢ 9°LS e LS 99 4! 19 0L €9 €£€8C DOAN 139
99 V81 L6t 909 LY L €8 LT w 8¢S 8¢ 86S€1 DIUN 14
L9 8l vy 8CL 3 8 vy 14 8¢S €L 0L 8¢8ET DIAN 1S
89 Lel 9'8¢ €09 0y 89 V'L Ic IS 9 €S 0€8€T DOIUN 0S
69 L'ce 1 8Y S¥9 9 €01 I'e i4! €€ 6¢ €e 80¢T DOAN 6y
69 86T ¥'8y L9 9¢ 8¢ Y 81 LS oL 9¢ 201€T ODOIN 8
L ¥'9¢C L'y 6'6Y ge L'L 8 0 19 19 €e €LES DOIAN Ly
YL S8l 9ve 679 Ly L'L 8'6 L Ly 0¢ Ly 8¢8¢T DIOIUN o
SL 0°¢I £'6¢e 8°0L e 8t (Y 6 S9 L ot 1L6T1 DOIN 97
SL S'LI 8'¢CS LS9 9 L 96 € 6 9 144 1561 DOIN 144
SL 6'81 Ve 0°LS Le 0L '8 Sl 9 €L 9¢ L9¢Y DIIAN (97
9L 881 L8y 8'6S 6t S8 69 LT oy €9 [4Y S60€T DIAN w
8L 6'¢cl V'LE L'89 8¢ LS 6t Sl 19 L 8¢S L9LTT DIAN Iy
8 S6l g'1e 99 (44 99 S8 6 6S 9 9 208€1 DOIN or
78 881 9'1¢ £'€9 8¢ 09 L'L 9 L9 IL 129 L68 DOIUN 6¢
c8 0S¢ Cly LoL 144 99 89 €C 6S oL LS 928¢1 DOIUN 8¢
sva Sva sva
(;_w 5) (%) (3) ssew (%) (;yuerd 3) (;_tuerd 3) (9) 159ATRY 8t i ol SUOISSAIO
PIQIA P39S Xpul JsoAleH Po9S-001 Surpreys PIRIA pIos protk pod | _juerd spogq 18 K)[euoN (%) pueis juelq wserdwiag jnuesg ou'g

Ind J Plant Physiol. (January—March 2016) 21(1):83-92

penunuod ¢ dqe],



Ind J Plant Physiol. (January—March 2016) 21(1):83-92

88

Lt 'L 0cy 09 8’1 e I'e 9C Sy 19 6¢ 0S¥01 OOIN  T11
8¢ g6l L0g 169 [ e Ly € 6¢ 0s 184 ce8el DOIN  OI1
6¢ 144! §oc S'ov 8’1 (7 6V 4 8y 9 0¢ CC01 DOIN 601
6¢ €8 9°0¢ 6'cS 9l I'e 8¢ 0C €S L9 94 009¢T OOIN 801
6¢ 8Vl 'y 0v9 9l 9C I'e 6C 123 9L 0s 8COITI DOUN  LOI
0¢ 144! 0ce 6'SS 8T 0¢ VL Sl Ie LE ¥C S6LET DIAUN 901
I 96 Sve 1'8¢ 7'l e ST (44 99 78 99 LT8ET DIIUN <01
I 091 94 oL 0¢ 67T 9C 0¢ 8y 89 LS LSS DIOAUN  ¥01
[43 €81 8¢ 109 9l 8T 0¢ Ie 19 68 L9 6868 DOIN €01
[43 8¢l £7Ce 69 L1 9C 6¢C € 8¢S 09 Sy GZ8CI DIOUN <01
[43 96l 891 819 7'l T 9C 0C 69 98 L9 €PsS DOUN 101
€ 691 cee TLS 1c <y 1Y 81 Ly LS 94 €606 DOAUN 001
23 9CI 9ce 669 0¢ 0¢ (a4 9 (14 159 144 €8¢ DOIUN 66
23 44! I'é6c 0°¢9 L1 8T Le € 8¢S 09 or 09SS DOIN 86
23 081 6°LE 669 3 s Y 0¢ 6C 184 123 66LE1 DOIN L6
123 991 L1y €eL 0¢ 9C 94 [4! IS 6S Sy ¢8el DOAN 96
33 8°0¢ L'LE 09 94 oy 61 Sl w 0S €C CLOET DOIAN c6
9¢ 9°¢C 908 9SL e (23 6¢C oy Sy SL 9 128¢1 DOIN ¥6
LE el L'8¢ 0°L9 3 145 86 [43 [43 Ly or 8Ly DOAN €6
LE S1e (44 0°¢9 (2% 149 8¢l S S 9¢ C €6201 DIUN 6
8¢ gel 6'6¢ 789 €T S'e [ € (14 0S €€ Y6LET DOAN 16
8¢ 8yl 8'6¢ 69 Lc Le Le 6¢ a4 09 8y 19LT1 DOIN 06
8¢ 87Tl 9'0¢ €19 94 'y (44 €l Ly 129 (937 918¢1 DOIUN 68
6¢ 0°s¢ £6¢e €19 Lc 134 1Y 0¢ 1244 €9 6¢ SOIET DIAN 88
84 'yl y'ee 0°L9 9l ST e L1 9L 16 €L rsS DOIAN L8
v 8'8¢ L1y 109 9C vy 8V & Ly €8 [4Y 0706 DOIN 98
(44 091 €0y 899 9C 6'¢ g'e 8 6¥ €S Ly Y9LTT DOIN 68
w Lel §'6C ¥'8S 94 £y 89 It 4y 8¢S 0€ L661 DIIN 78
& 9°¢l Y4 99 0¢ 0¢ Sy 0 9 9 9 £l DOIN €8
124 191 1433 L'Y9 ¥'C 8¢ 14 6C 129 oL 129 12101 DOIN 8
124 0ve €9 €0L ge 'S 6t S 8¢ ov €e YI8€1 DOIUN 18
124 14! L6t ¥'L9 (x4 £e ge 01 19 89 9¢ 0SSS ODOIN 08
124 8°CI L'1e I'19 L'e % Y Il 0s 9¢ 8y Ge8El DIUN 6L
Ly 991 8'6¢ §'S9 8T vy [ 123 0s 9L 19 £€8¢1 DIUN 8L
Ly [ 6'1¢ 8'¢9 e % (Y 61 124 129 [43 9LLTT DIIN LL
8 Lel 0'l¢ 6'1S 9C 9Y VL 81 9¢ 69 144 PIIET DOIN 9L
8 T8l 9'6¢ 6'69 g'e 2 1Y L1 Iy 0s LE SLLTI DIAN SL
sva Sva sva
(;_w 5) (%) (3) ssew (%) (;yuerd 3) (;_tuerd 3) (9) 159ATRY 8t i ol SUOISSAIO
PIQIA P39S Xpul JsoAleH Po9S-001 Surpreys PIRIA pIos protk pod | _juerd spogq 18 K)[euoN (%) pueis juelq wserdwiag jnuesg ou'g

penunuod ¢ dqe],

pringer

A's



89

pringer

A

- gel €Ll |4} 9 89 9 ¥'LT (403 cee (S00 > d) as1
- 8V 9 194 9l ¥ €T 8'6 801 911 Op €€1) F WAS
S99 6'81 v'LE €9 9¢ 8¢ 9 91 €5 9 Ly eI\
[4 144 £6¢e 1994 €0 90 Tl 0s 9C 159 0s 0c06C Sdd  ¥¢l
L gel (4% 1'9% L0 S 9l 9¢ 0¢ Ly 67 1206C Sdd  ¢¢l
6 V'L 8¢ 8'9¢ S0 7'l 6’1 € 0S S9 1€ 9¢€06 DOIN  ¢el
0l 0L 9¢e S0L 90 80 't L1 0s 09 0s 60911 DOIN  I¢l
! 6’8 L0g L'6S 80 €1 0¢ 0 a4 94 €€ 96LT1 DOIN  0¢l
Cl 801 6'1¢ ¥'6S L0 1l S1 €e 9¢ €8 9 6C8¢1 ODDIN  6¢C1
Cl 891 S'LT 6'81 0l 1c 8y Sy 9¢ 99 99 6€06 DOIN  8CI
€l S9 Cle L'8S 't 0¢ 0¢ 9 23 33 6¢ ILey DOIN LTI
€l 19 £9¢ €S9 60 At 9C 8¢ 34 09 LE T18€T ODIN  9CI
4! L6 6'8C I'sy 60 1c (44 i4! 0S 8¢S (44 €191 DOIUN  §CI
SI 19 9'8¢ L'6S 01 0c 8T 4 14 8 6¢ y6S€1 ODIN  +C1
91 86 (4% I'vy 9l 8¢ oy i4! 0€ 33 0€ 660€T ODIUN  €T1
LT 101 99¢ €8¢ 01 6’1 €1 ST 59 69 1< 8606C Sdd  ¢Cl
81 €6 1'9¢ §'6S Sl St 144 4 9¢ LE 9¢ 8I8¢I DIOUN  ICI
81 0L e£le 0°€9 (4! 0¢ e €€ a4 S9 99 028¢1 DOIN  0¢I
81 8L 8'LT €'L9 't 8’1 6C Sl (14 LS 9¢ SO8El DIUN 611
0C 6’11 8'¢C S 'l ¥ (a4 1! 124 0s 9¢ 8706 DOUN  8I1
0c L'L (%47 S'€9 't L1 Sl 6 8¢S 9 9 €8¢l DIOUN  LII
1C gl 6'Ce 9'8¢ 9l L'e 9'¢ S ot [4% [43 CI8ET ODIN 911
IC Lol L've T9¢ I'c Le I'ty 0 0€ LT 6l 8GLTI DIOIUN  SII
€C (! 9'1¢ L'9S Sl 8¢ 0¢ 91 Sy (39 0¢ 0206 OOIN  vI11
€ I'6 0S¢ 679 'l [ [ 61 0s 9 Ly 01 OOIN €11
LT L9 Loc I'vS 8’1 I'e Sy 0¢ oy 99 129 SEI0l DOIN  CII
sva Sva sva

(;_w 5) (%) (3) ssew (%) (;yuerd 3) (;_tuerd 3) (9) 159ATRY 8t i ol SUOISSAIO

PIQIA P39S Xpul JsoAleH Po9S-001 Surpreys PIRIA pIos protk pod | _juerd spogq 18 K)[euoN (%) pueis juelq wserdwiag jnuesg ou'g

Ind J Plant Physiol. (January—March 2016) 21(1):83-92

penunuod ¢ dqe],



90

Ind J Plant Physiol. (January—March 2016) 21(1):83-92

Identification of peanut genotypes that can grow and
tolerate salinity to a certain level is essential component of
the integrated approaches combining soil management
practices and peanut varieties for salinity management.
Earlier screening efforts of peanut genotypes for tolerance to
salinity were mainly based on germination, seedling growth
and dry matter production in pots (Nautiyal et al. 1989; Patel
etal. 1992) and in field using a few genotypes (Hebbara et al.
1992; Nautiyal et al. 2000). However, Singh et al. (2008,
2010) standardized the screening procedure of peanut under
field condition based on plant mortality and seed yield, and
identified the seed yield in a unit area (g m~2) as the best
criterion for selecting the salinity tolerant genotypes as it
takes care of all the parameters. In the present study, the
peanut genotypes faced salinity level in the range of
3-4 dS m™"' during most of the cropping period (4.5 dS m™'
at sowing and 3.5-3.0 dS m~" during 15-80 DAS), where
more than 60 % genotypes produced seeds besides plant
mortality, and hence was easy to identify tolerant genotypes.
The large variations in plant mortality and yield, due to
genetic variations, under salinity stress, provided better
scope for distinguishing tolerant and sensitive genotypes and
identify peanut genotypes that can grow and tolerate salinity
with reasonable yield in saline soils. There was severe iron
chlorosis in salinity sensitive peanut accessions and inter-
estingly, the salinity tolerant genotypes identified here

showed tolerance of iron-chlorosis also making them more
fit for alkaline as well as saline soils.

Mineral contents and their ratio in leaves

The mineral concentrations in leaves at 90 DAS showed
marked differences in the sensitive and tolerant peanut
genotypes (Table 4). The salinity caused accumulation of
Na in leaves and to compensate that and maintain proper
ratio of various nutrients there was accumulation of Ca, K
and S, but lowered the P content. Interestingly, the salinity
tolerant genotypes showed comparatively less Na, K and
Ca accumulation in their leaves than that of sensitive
genotypes as a result there were clear distinction in the
ratio of Na/K and Na/Ca. On an average, the mineral
content of leaves of tolerant genotypes was 0.21 % Na,
1.34 % K, 4.35 % Ca and 0.23 % S, and in moderately
tolerant genotypes 0.17 % Na, 1.48 % K, 4.13 % Ca and
0.23 % S. However, the salinity sensitive genotypes,
showed on an average (average of 62 genotypes) concen-
tration of 0.50 % Na, 1.84 % K, 6.25 % Ca and 0.36 % S
in their leaf tissues, clearly indicating the differences in
mineral contents. As a result the tolerant, moderately tol-
erant and sensitive peanut genotypes showed an average
ratio of 0.162, 0.120 and 0.280 respectively for Na/K, and
0.049, 0.040 and 0.080, respectively for Na/Ca.

Table 4 Nutrient

concentrations in leaves of Peanut genotypes Percent (%) ppm Ratio of
various peanut genotypes at P S Na Ca Mg K Fe Mn Zn Cu Na/K Na/Ca
90 days after sowing, grown
under salinity stress during Tolerant
kharif season NRCG 9189 0.18 030 0.4 422 125 086 462 227 36 16 0.163 0.033
NRCG 13831 0.16 022 0.18 3.68 1.08 1.61 788 161 46 19 0.112 0.049
NRCG 10874 0.15 020 0.19 334 089 099 640 135 76 18 0.192 0.060
NRCG 12750 016 025 024 542 118 164 617 125 61 17 0.177 0.054
NRCG 13787 0.18 020 022 522 1.01 154 914 170 69 16 0.143 0.042
NRCG 13791 0.14 0.19 024 420 1.00 148 995 114 42 22 0.162 0.057
Mean 0.16 023 020 435 1.07 135 736 155 55 18 0.162 0.049
Moderately Tolerant
NRCG 900 0.14 025 0.07 338 1.08 131 543 149 48 19 0.053 0.021
NRCG 442 020 027 0.3 3.80 1.03 1.62 863 183 47 21 0.08 0.034
NRCG 12765 0.14 021 022 337 098 181 408 150 59 19 0.122 0.065
NRCG 10495 0.16 025 019 592 1.17 096 405 156 52 11 0.198 0.032
NRCG 421 0.16 023 024 334 1.04 143 82 92 97 13 0.175 0.075
NRCG 5566 0.18 020 024 345 092 157 749 116 133 18 0.153 0.070
NRCG 12749 0.12 021 0.16 532 122 160 851 152 83 14 0.10 0.030
NRCG 9065 0.16 023 0.11 442 1.17 150 486 146 98 14 0.073 0.025
Mean 0.16 023 0.17 4.13 1.08 146 645 143 77 16 0.12 0.04
Sensitive® 0.19 036 050 625 1.10 1.84 1264 115 67 16 028 0.08
LSD (p < 0.05) 0.03 0.08 0.13 040 0.02 0.20 55 15 6 1 008 002

# Mean of 62 genotypes
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Salt exposure lead to accumulation of Na™ and C1~ ions
in seedlings roots, shoot and leaves (Srivastava and Sharma
1998). Chavan and Karadge (1980) reported that NaCl and
Na,SO, salinities suppressed growth and Ca and K uptake,
but increased accumulation of Na, P, Fe and Mn in plant
tissues of peanut cv. TMV 10. In a field experiment on
sodic soil, increase in exchangeable sodium percentage
(ESP) from 8 to 35, delayed germination and flowering,
decreased dry matter, grain yields and protein and oil
percent in kernel with increased Na and decreased K, Ca
and N contents, but had no effect on the Mg, P, S, Fe, Mn,
Zn and Cu contents of the peanut plant (Singh and Abrol
1985). Malakondaiah and Rajeswararao (1979) reported
that salinity caused accumulation of Na, and lowered P, K
and Ca in peanut cv. TMV 2, and the foliar spray of P
decreased Na and increased P, K and Ca contents.

This study clearly demonstrated that there was selective
absorption of minerals in the salinity tolerant genotypes,
which resulted in a clear differences between salinity tolerant
and sensitive peanut genotypes. Because of this differential
nutrient absorptions the salinity tolerant genotypes showed
less than 0.25 % Na, 0.20 Na/K ratio and 0.05 Na/Ca ratio,
however, the salinity sensitive genotypes showed more than
0.4 % Na, 0.25 Na/K and 0.06 Na/Ca ratio in their leaves.
Thus Na content and Na/K and Na/Ca ratios can serve as
probable marker for selecting the salinity tolerant genotypes,
and also provide a new area of research for peanut that bear
underground pods and requires high Ca for pod filling.

Conclusions

The present study holds immense promise, as a number of
salinity tolerant germplasm accessions were identified that
can endure the salinity stress and also yield satisfactorily in
the coastal saline areas with salinity up to 3 dS m~', which
can be used in future studies on salinity mechanism and
developing cultivars. The salinity and iron-chlorosis tol-
erant genotypes are fit for alkaline as well as saline soils.
The information generated on differential nutrient absorp-
tions by tolerant and sensitive genotypes can further add to
the understanding of salinity tolerance mechanism and in
designing strategies for amelioration and enhancement of
salt tolerance in peanut.
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