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Physiological Responses of Peanuts( Arachis hypogaea
L. ) to Iron Deficiency in Nutrient Solutions
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( 0il Crop Research Institute , Chinese Academy of Agricultural Sciences/Key Laboratory
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Abstract: In order to investigate physiological responses of peanut varieties to iron deficiency, in the nutrient
solution instead of calcareous soils,five accessions of peanuts,including three cultivars from China and two cultivars
from India were controlled in 0 or 30 umol/L Fe of nutrient solutions. Some traits were analyzed in 0,12 and 25
days, including plant growth, chlorophyll concentration, capacity of the roots to acidify the medium,and SOD,POD,
CAT ,MDA. The results showed that iron deficiency significantly affected the whole plant biomass in Zhonghua No.
5,Yuanza 9102 and ICG11855. pH value decreased at least 3.5 units during the measure period (7 days) ,in Zhon-
ghua No. 8, Yuanza 9102 and ICG 12672 ,but slightly exceeding two units in Zhonghua No. 5 and ICG 11855. After
25 days of treatment,they significantly decreased in total chlorophyll concentration of leaves and SOD,POD,CAT ac-
tivities in Zhonghua No. 5,ICG 11855 and Yuanza 9102. However, compared to the CK, Zhonghua No. 8 and ICG
12672 maintained at the same level. Those results identified that iron deficiency could not be harmful to Zhonghua
No. 8 and ICG 12672 in chlorophyll and cell membrane ,which was testified by MDA concentration( Oxidation outcome
of cell membrane). To sum up the above arguments, Zhonghua No. 8 and ICG 12672 are not more sensitive to

Iron deficiency than Zhonghua No. 5, Yuanza 9102 and ICG 11855. At the same time, it is a simple and effective
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technique to study peanut iron deficiency using nutrient solutions. Based on correlation analysis, total chlorophyll

concentration in leaves after 25 days of treatment could be acted as index for tolerance to iron deficiency.

Key words; Panut( Arachis hypogaea L. ) ;Iron deficiency ; Physiological traits ; Nutrient solutions
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Table 1 Whole plant biomass of peanut cultivars in the absence or the presence of Fe (g)
(32 12d 25d

Variety 0d +Fe ~Fe b2 4 +Fe - Fe i3
hiks S 2.34 £0.02 5.48+0.06 4,36 £0.08 -20%c¢ 6.53 +0.09 4.49 £0.08 -31%b
FE8 T 2.13 £0.05 5.05+0.05 4.89 £0.07 -3.2%b 5.60 +0.08 5.47 £0.10 -2.3%a
K 9102 1.60 +0.05 4,23£0.10 4.11 £0.05 ~2.9%b 6.1410.13 4.36 +0.09 -29%b
ICG 11855 1.50 £0.08 4.37£0.12 4.25 £0.05 -2.7%b 6.29+.010 4.65+0.07 -26%b
ICG 12672 1.68 +0.02 4.09 +£0.08 4.06 +0.10 -0.7%a 6.28 +0.08 5.95+0.05 -5.3%a

+Fe: FRMH; - Fe . R AT BEMHF IR iR TR, EXHRR P<0.05,n=8, TA

+ Fe stands for CK, - Fe stands for control; Values are means t s, Differences values were significant at P <0.05,n =8, The same as below
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Table 2 Chlorophyll concentrations of peanut cultivars in the absence or the presence of Fe (SPAD 1)
Y] 12d 25d

Variety od +Fe —Fe R +Fe e O
hiEs 5 42.3 £0.12 40.8 £0.98 34.4 £0.82 -16%b 42.4£1.12 15.2 +0.22 -64%d
FiE8 & 42.6 £0.90 42.6 +1.04 42.4+£0.71 ~0.7%a 42.7+1.00 38.1+0.44 -11%b
;#9102 43.1+0.87 42.3+£1.03 36.5+0.91 -14%b 40.3+1.08 27.9+0.52 ~31%c¢c
ICG 11855 42.9 +0.67 40.4 £0.67 30.8 £0.82 ~24%c 39.0+0.98 17.2 £0.61 -56%d
ICG 12672 41.2+1.30 39.3£0.31 38.7:0.82 ~-1.8%a 39.(2:0.97 38.6+0.73 -1.4%a
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Fig.1 Changes in pH of nutrient solution peanut plants cultivated in presence

{ + Fe)or absence( - Fe)of iron during the third week of treatment
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Table 3 SOD activities of peanut cultivar in the absence or in the presence of Fe

12d J5,3 FFEERTEHE et A B A & EB kAL
H25d J5,3 P RG I 15 TR Ho Xt PR 4 B B R, 7E S5
ik AP ,SOD . POD I CAT FEBEXER, P
8 51 ICG 12672 7 SOD .POD Fil CAT % f Y 4t %}
SEEEM3INTRME, MEENTREEELHAL
3 AR, XIRB S TE 8 B ICG 12672 W4 F
HoA /I, OB R 8K, i 2% 9102 #1 ICG 11855 X &
U,

(U/ g prot)

& 12d 25d

Variety 0d +Fe -Fe -2 3 +Fe -Fe i34
s & 0.50 £0.08 0.86 £0.06 1.06 £0.05 23%a 1.03 +0.08 0.78 £0.07 -24%b
P8 e 0.77 £0.05 0.98 £0.08 1.21 +0.08 23%a 1.15 +£0.08 1.02 +0.09 -11%a
% 7 9102 0.47 £0.05 0.78 £0.05 1.04 £0.02 33%a 0.91 20.04 0.70 £0.09 -23%b
ICG 11855 0.66 +0.07 1.02 £0.10 1.92 £0.11 88%b 1.1220.04 0.87 +0.07 ~29%b
ICG 12672 0.78 £0.08 1.01 £0.02 1.75 £0.07 73%b 1.09 £0.06 0.97 £0.06 -11%s

24 BERMERKHNTRERHT POD MiEHK

Table 4 POD activities of peanut cultivar in the absence or in the presence of Fe

(U/mg prot)

sh#p 12d 25d
Variety 0d + Fe ~Fe ==} % +Fe ~Fe .22
ks & 17.4 :0.15 15.4 £0.90 21.1£0.78 37% ab 16.3 £0.67 11.5 £0.47 -29%b
L8 8 21.4+0.89 20.2£1.00 30.7 £0.80 52%b 22.7 £0.79 19.0 £0.53 -16%a
T2k 9102 29.510.72 20.6£0.72 34.9£1.21 69% c 23.720.78 17.0£0.72 -28%b
ICG 11855 13.1£0.75 17.2 £0.54 21.6 £0.79 26%a 19.4 £0.86 15.0 £0.32 -23%b
ICG 12672 11.6 £0.65 18.5 £0.67 23.6+1.23 28%a 24.2£0.63 21.310.32 -12%a
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R5 BERMEREGNTREEHET CAT Fit

Table 5 CAT activities of peanut cultivar in the absence or in the presence of Fe (U/mg prot)

i 12d 254

Variety od +Fe - Fe ;-3 +Fe ~Fe ek
hiksE 32.02.57 30.4+2.39 41.6£2.79 37%c 38.7x1.12 8.910.45 ~-71%b
hEs g 53.0+2.24 47.4£2.95 48.7 £3.10 2.7%a 46.6 £2.32 20.9:0.42 -55%a
&4 9102 43.5+3.12 34.9 £3.27 45.1+1.59 29% ¢ 52.9£2.58 16.9+£0.52 -68%b
ICG 11855 50.7 £2.56 39.0+1.98 46.1+1.47 18%b 40.2+1.94 17.4 £0.32 -57T%a
ICG 12672 52.7 +4.18 42.921.78 43.8 £+4.57 2.1%a 52.0+0.98 20.4£0.42 ~-61%a
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Table 6 MDA concentrations of peanut cultivar in the absence or in the presence of Fe (umol/L)

@ 12d 25d

Variety 0d +Fe —Fe -} +Fe —Fe -}
hiks & 0.26 +0.03 0.37+0.02 0.64 £0.08 73%b 0.25+0.01 0.69 +0.10 176% b

G 8 S 0.16 £0.04 0.390.07 0.62 +0.11 59%a 0.32+0.03 0.50 £0.06 56% a
w7 9102 0.41 x0.01 0.29+0.04 0.67 £0.05 131%d 0.29+0.03 0.76 +0.04 - 162% b
ICG 11855 0.35£0.05 0.32+0.05 0.64 £0.01 100% c 0.27+0.05 0.78 £0.09 189% b
ICG 12672 0.34 £+0.04 0.43+0.06 0.66 £0.07 53%a 0.39+0.04 0.58 £0.06 49% a
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