Indian Journal of Agricultural Sciences 69 (10) : 722-5, Octobe_r 1999

Screening of some advanced breeding lines of groundnut (Arachis hypogaea) for
tolerance of lime-induced iron-deficiency chlorosis
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In'calcareous and alkaline soil-lime induced iron,
deficiency chlorosis is of common occurrence in crop plants
(Chen and Barak 1982). In groundnut, such chlorosis is very
common in the Saurashtra region of Gujarat, Marathwada of
Maharashtra and parts of Tamil Nadu and Karnataka (Kannan
1984). Soil and foliar application of iron containing fertilizers
help the plants recover from such chlorosis but this effect
does not persist for long and hence are required to be done
frequently (Singh and Dayal 1992 ). The selection of Fe-
efficient genotypes (tolerant) which can tolerate Fe-
deficiency chlorosis is the alternative solution to this problem
as iron is found in abundance in soil and groundnut
genotypes differ in their response to Fe stress (Singh and
Chaudhari 1991 and 1993).

Eighteen promising advanced breeding lines of
groundnut were screened of their tolerance of lime-induced
iron chlorosis by growing them in-situ in field during the winter-
summer 1996 and 1997 at Junagadh in medium black calcareous
soil. The soil had a pH of 7.9, contained, 29.6 % calcium
carbonate, 0.8% organic carbon, 0.06 % total nitrogen, 6 ppm
available P (Olsen’s), and 1.35 ppm available Fe. The lines
were grown in randomized block design with 3 replications.
Plot size was 5m x 0.45m. For comparison four tolerant and
four'susceptible checks were included in the experiment based
on the results of earlier studies (Singh and Chaudhari 1991
and 1993). The recommended package of practices was
followed while growing the crop. The iron-deficiency as
interveinal chlorosis of leaves appeared 20 days after
emergence of seedling, The deficiency was measured by visual
chlorotic rating on a 1-5 scale at 30, 50, 60, and 70 days after
emergence . The third leaf of main axis of each plant of a line
was collected, bulked and then chlorophy!! (a and b) content
was determined following Amon (1949). The visual chlorotic
rating and chlorophyll content observed at various stages
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were averaged. Based on chlorophyll content and visual
chlorotic rating in the field the genotypes were put into 3
categories (i) tolerant: showing dark green leaves, rare
appearance of Fe-deficiency of chlorotic plants with visual
chlorotic rating of less than 1.50, (ii) moderately tolerant green
leaves with visual chlorotic rating of 1.51 to 2.00 and (iii)
susceptible: genotypes light green to yellow, visual chlorotic
rating of more than 2.00, and plant showing some interveinal
chlorosis (a typical symptom of Fe-deficiency), leading to
complete chlorosis with appearance of white papery leaves at
later stages. The crop was harvested at maturity, dried in the
sun for 7 days and in the shade for 15 days. Pod and haulm
yield was determined on dried plants from the whole lines of
each genotype.

The occurrence of chlorosis symptoms were noticed from
15-20 days after emergence and continued till maturity. The
genotypes ‘PBS 11040’ did not show any sign of iron chlorosis
and fell under visual chlorotic rating category 1 (Table 1). The
genotypes ‘PBS 11015°, ‘PBS 11040°, and ‘PBS 21018’ were
tolerant of iron chlorosis and had their visual chlorotic rating
on a par with the tolerant check I, ‘PBS 21018’ was high
yielder (14.38 and 17.20 g/plant in 1996 and 1997 respectively)
also. The moderately tolerant genotypes with high yield were
‘PBS 11014’, ‘PBS 11050°, ‘PBS 14017°, and ‘PBS 14019°. The
genotypes ‘PBS 21015 and ‘12120 were highly sensitive to
chlorosis and poor yielder too. These genotypes had their
visual chlorotic rating at par with ‘VRI 3°, a highly sensitive
check for iron chlorosis as identified earlier (Singh and
Chaudhari 1991).

All the tolerant genotypes (based on visual chlorotic
rating) had high chlorophyll content (more than 7 mg/g on dry
weight basis) (Table 2). The chlorophyli-content at 50 and 60
days after emergence was maximum in all the genotypes and
differentiation between Fe-efficient and inefficient lines was
quite clear. The carotene content was more in iron efficient
genotypes but this was not true at all the growth stages. Pod
yield (Table 1) varied from 5.39-22.10 g/plant. In general, the
moderately tolerant genotypes had greater pod yield and
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Table 1 Visual chlorotic rating score at various stages, pod and fodder yield in various groundnijt genotypes during winter-summer 1996 and

1997 s
Name of  Pedigree Visual chlorotic rating Ove- Pod yield Foddzr yield
entry rall  (g/plant) (g/plant)
1996 1997 mean ——————— —— ..
Days after emergence Days after emergence 1996 1997 1996 1997

30 50 60 70 Mean 30 50 60 70 Mean

PBS 11014 X-17-20(S) 200 166 1.66 266 200 166 1.66 2.00 233 191 195 14.17 1830 37.09 23.50
PBS 11015 X-17-20(S) 1.66 166 133 1.00 141 200 1.00 100 133 133 137 1271 13.60 32.79 4226
PBS 11022 Dh-3-30 x 266 266 266 300 274 233 200 233 166 208 241 12.17 1260 4094 4348

NCAc2214 |
PBS 11040 Sk 8/106 100 1.00 1.00 133 1.08 1.00 100 1.00 1.00 100 1.04 923 14.10 63.04 2638
PBS 11050 Dh-3-30 x .2.00 200 1.33 ‘1.;66 1.74. 2.00 233 133 166 183 1.78 1554 11.80 40.10 32.06
NCAc 2230

PBS12120 VG(E)xB227 233 266 3.00 333 283 266 266 300 333 291 287 891 1030 69.70 4142

PBS 14006 CGC3 x TG(E)2.33 166 233 233 215 233 233 233 233 233 224 20.13 13.70 51.63 36.07
PBS 14009 KRG-1 xJL24 233 233 266 233 241 233 200 166 266 216 228 7.85 880 5426 33.38

PBS 14014 S206 x 233 233 266 266 241 233 266 266 266 2.57 253 1221 11.10 54.54 49.11
ICGS (E)2

PBS14016 CGC3 xJL24 233 266 266 200 241 233 1.66 200 233 2.08 224 11.00 17.08 45.70 41.79
PBS 14017 1CGS 11 x 200 233 166 200 200 200 133 166 1.66 1.66 1.83 1270 18.60 38.64 33.13

TG (E)2

PBS 14019 CGC3 x Chico 233 166 1.66 166 182 233 200 200 200 208 195 11.76 22.10 46.45 30.06

PBS 14042 CGC3 x 233 233 233 300 249 233 266 2.66 333 274 261 1266 17.30 30.49 21.01
(JL 24 x Chico) ‘

PBS 19003 M 13 x 233 266 266 3.00 266 233 233 266 3.00 258 262 1026 830 5226 3725
P1314817

PBS20023 PBSM-1A 200 166 233 200 200 233 200 233 233 224 2.12 1392 1840 5128 39.24

PBS21015 TMV 10 x 233 333 333 333 275 266 333 333 366 324 3.00 736 1190 5432 30.15
P1405132

PBS21018 SelKh12/50 1.66 133 100 166 141 133 133 133 166 141 141 1438 1720 3578 34.82
PBS22009- VG (E) x B227 233 233 266 233 241 266 266 200 200 233 237 14.08 1520 4520 20.69

Sulamith 166 1.66 133 166 157 166 133 133 133 141 149 1066 1510 51.55 29.47
(RC)
TG 26 (RC) 1.00 1.00 1.66 233 148 133 133 133 166 141 144 1459 1560 21.90 22.34
I, RC) ICGV 86031 133 133 1.00 166 133 133 166 1.66 100 141 137 1225 790 7888 37.74
GG 2 (RC) 200 200 233 166 200 166 133 200 200 200 2.00 11.75 1630 35.63 28.15
VRI 3 (SC) 266 300 3.00 333 3.00 233 266 3.66 3.66 3.07 3.04 539 930 3145 2774
I, (8C) ICGV 86030 266 266 233 333 274 266 233 233 266 249 261 7.85 9.10 58.86 33.09
JL 24 (8C) 200 200 266 200 218 200 200 200 233 208 213 1262 1320 43.90 4898
Gimnar 1 (SC) 2.00 233 233 300 241 233 200 2.66 266 241 237 1079 16.60 3256 24.09
CD (P =0.05) 052 059 0.81 0383 0.57 071 0.81 0.80 520 797 908 1034

S, Selection; RC, resistant check; SC, susceptible check
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Table 2 Chlorophyll a, b, and carotene contents (mg/g) in different genotypes of groundnut during winter- summer 1997

Name of Chlorophyll (Chl) and carotene content of leaves at various stages
entry
30 days 50 days 60 days 70 days Overall mean
after emergence after emergence after emergence after emergence

Chl Chl Total Caro- Chl Chl Total Caro- Chl Chl Total Caro- Chl Chl Total Caro- Chl Chl Total Caro-
a b chl tene a b chl tene a b Chl tene a b chl tene a b chl tene

fBSIIOM 517 L.79 6.9§ 1.00 5.86 1.77 7.63 135 6.58 245 9.03 129 564 1.78 742 121 581 194 7.75 1.21
PBS 11015 565 199 764 1.11 573 1.77 750 1.26 7.05 2.70 9.75 127 552 170 722 1.16 598 2.04 8.02 1.20
PBS 11022 508 1.65 673 1.14 574 1.77 751 1.25 583 2.19 802 125 516 161 672 1.15 545 1.80 7.25 1.19
PBS 11040 5.73 2.07 7.80 1.10 5.18 1.58 6.76 1.18 639 236 8.75 128 540 1.69 7.09 1.17 567 1.92 1759 1.17
PBS 11050 597 2.04 8.01 1.19 521 1.57 6.78 1.18 6.09 2.18 827 1.33 5.13 1.53 6.66 1.11 560 1.83 7.43 1.20
PBS 12120 5.33 1.87 7:20 1.12 593 0.81 6.74 150 5.67 2.04 7.71 1.27 450 1.42 592 097 535 163 698 1.21
PBS 14006 540 1.98 738 1.18 6.04 1.79 7.83 1.30 5.08 1.83 691 1.26 4.55 1.28 5.83 1.08 526 1.72 6.98 1.20
PBS 14009 5.85 2.03 7.88 115 6.00 1.82 7.82 1.26 690 2.73 9.63 093 578 1.77 7.55 117 6.13 2.08 821 1.21
PBS 14014 579 2.07 7.86 1.03 545 1.67 7.12 123 5.84 2.10 7.94 143 547 1.68 7.15 120 563 1.88 7.51 1.22
PBS 14016 571 2.04 7.75 1.16 631 194 825 1.32 687 2.52 939 1.33 6.02 1.75 7.77 1.24 622 206 828 126
PBS 14017 5.21 1.87 7.08 1.07 6.55 2.03 8.58 1.27 6.95 276 9.71 129 591 185 7.76 1.17 6.15 2.12 828 1.20
PBS 14019 5.81 205 7.86 1.13 544 1.61 7.05 1.31 544 1.94 738 135 532 1.60 692 1.17 550 1.80 730 1.24
PBS 14042 481 1.73 6.54 097 546 1.65 7.11 1.29 6.03 2.21 824 1.30 5.86 1.73 7.59 124 554 1.83 737 120
PBS 19003 522 179 7.01 1.07 496 149 645 1.14 585 2.04 7.89 129 483 1.40 623 1.08 521 168 689 1.14
PBS 20023 5.78 2.05 7.83 1.19 5.17 1.60.6.77 1.12 6.08 2.29 837 1.25 4.69 141 6.10 1.06 543 1.83 726 L.15
PBS 21015 489 2.10 699 096 6.29 193 822 136 5.80 2.10 790 136 522 2.15 737 1.07 5.55 2.07 762 1.18
PBS 21018 480 125 595 1.08 582 173 755 1.29 6.86 2.64 950 1.30 491 149 6.40 1.10 559 1.77 735 LI19

PBS 22009 495 193 6.88 0.92 487 144 631 1.18 466 1.60 626 1.19 4.32 133 565 093 470 1.57 6.27 1.05

Sulamith 590 2.19 8.09 1.07 582 1.80 7.62 134 6.10 2.17 827 137 574 1.68 742 125 589 196 7.85 1.25
TG 26 536 193 7.29 1.09 624 1.88 812 131 673 245 918 1.24 642 193 835 120 6.18 204 822 121
1, 561 2.14 7.75 1.13 6.09 1.85 794 1.32 681 2.14 895 1.2 432 1.33 5.65 095 5.70 186 7.57 1.15
GG 2 570 194 7.64 1.17 5.62 166 728 1.28 592 2.06 798 136 4.17 1.27 544 098 535 1.73 7.08 1.19
-VR13 492 1.41 633 090 559 1.67 726 127 525 131 7.06 128 468 142 610 105 511 157 668 1.12
I, 6.03 2.15 8.18 1.18 527 1.50 677 1.25 571 2.03 7.74 135 4.07 1.21 5.28 0.92 527 1.72 699 1.17
JL 24 5.04 1.77 681 1.11 495 1.53 648 1.12 5.87 2.14 801 129 507 1.53 6.60 1.13 523 1.74 697 .16
Gimnar 1 5.11 1.84 695 1.02 549 1.62 7.11 122 574 2.08 782 123 503 1.50 648 104 534 176 7.10 1.12

CD (P=0.05)1.25 0.55 1.78 0.23 1.05 0.72 1.70 0.19 1.43 092 235 021 1.12 0.40 240 022
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susceptible genotypes were poor yielder. However, some of
the susceptible genotypes ‘PBS 14006’ and ‘PBS 14042’ had
high pod yield too. Yellowing reduce the growth of the plant
resulted-in less canopy development and lesser pod and fodder
yield (Potdar and Anderes 1995, Singh and Dayal 1992).
However, some of the sensitive genotypes ‘PBS 12120°, ‘PBS
14014’ and I, showed their inherited fast growth habit, grew
profusely and shown higher fodder yield than tolerant
genotypes.

Significant and negative correlation coefficients between
overall mean of visual chlorotic rating score and overall means
of chlorophyll a (r =—0.34") and total chlorophyll (r=-0.43")
were observed. However, there were non-significant negative
correlations between overall means of visual chlorotic rating
and chlorophyll b (r=-0.26) and carotene contents (=-0.19).
Visual chlorotic rating could be a dependable and time saving
approach for screening groundnut genotypes in a large scale.
Out of eighteen advavced breeding lines studied 3 lines ‘PBS
11015, ‘PBS 11040’ and ‘PBS 21018’ showed higher efficiency,
of iron utilization and these lines could be grown in calcareous
soils where lime-induced iron-chlorosis is a major problem
causing yield loss in groundnut as well as could be used as
donor parents in hybridization programme.
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