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Effects of improved iron nutrition of peanut intercropped with maize on carbon

and nitrogen metabolism and nitrogen-fixing of peanut nodule
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Abstract: The effects of improved iron nutrition of peanut (Arachis hypogaea 1..) intercropped with maize (Zea mays 1..) on
photosynthesis rate, the transport of products of photosynthesis from shoot to root and nodule, the content of sucrose and
soluble sugar in different organs of peanut, carbon and nitrogen metabolism and nitrogen-fixing of peanut nodule and its related
enzyme activity were studied on calcareous soil in pot experiment. Iron deficiency chlorosis occurred in the young leaves of
peanut in monocropping and was particularly obvious at the flowering stage, while the young leaves of peanut grown in
intercropping with maize remained green throughout the experiment. The results showed that improvement of iron nutrition of
peanut intercropped with maize could improve nitrogen —fixing activity of peanut and increase amino acid content of peanut
nodule. The reasons were that improvement of iron nutrition of peanut intercropped with maize could promote photosynthesis
of peanut, increase the amount of products of photosynthesis and hasten the transport of products of photosynthesis from shoot
to root. However, the content of sucrose and soluble sugar in the nodule had not significant difference between monocropping
and intercropping system. This indicated the change of photosynthesis was not a key reason that lead to reduce nitrogen —
fixing activity of peanut nodule. The results showed improvement of iron nutrition of peanut in the intercropping system had

great effects on carbon metabolism in the nodule. The activity of IDH, MDH and SDH enzyme in the nodule of intercropping
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peanut were increased, but PEPCK activity was decreased in the nodule of peanut intercropped with peanut. This indicated

TCA cycle

activity in the nodule of intercropping peanut was higher than that of monocropping peanut, so malate acid and

succinate acid produced was enough to supply bacteriods. These findings confirmed the effects of improvement in iron nutrition

of peanut in intercropping system on carbon metabolism of nodule was an important factor which promoted nitrogenase activity

of peanut nodule.
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Table 1  Effects of intercropping of maize and peanut on iron

content in organs of peanut

Treatments Shoot Root Nodule
224.14£5.3 972.5+£26.6 916.6+14.5

276.7+12.2 1128.34+23.6 1021.1410.1

Monocropping

Intercropping

Data are given as average of each
value of 4 replicates( s. e, s. e are standard error of the mean (n=14);
the same below

2 /
Table 2 Effect of intercropping of maize and peanut on nitrogenase

of peanut nodule

Peanut

Nitrogenase . .
Monocropping Intercropping

Nitrogenase of nodules of per plant
(pmol C,H,/(h « plant))

1.240.42 4.6+0.22

Nitrogenase of nodules of per gram

(pmol C,H,/(h « gDW))

86.71420.49 220.25430. 51

Table 3 Effect of intercropping of maize and peanut on sucrose and

soluble sugar content in shoot, nodule and the phloem of peanut

Organs of Sucrose content Soluble sugar content

peanut Treaments (mg/gDW) (mg/g DW)
13.141.2 63.243.7
Shoot @ 15.04+0.7 77.9+2.6
36.3+5.3 69.044.0
Nodulet 35.643.3 70.8£6.5

Sucrose transport Sotl:i)i:pzlfar

(ug/ (h - plant)) (pg/(h « plant))
78.8+4.0 124.49448. 4
Phloem 164.6+13.8 267.65+9.5

(DMonocropping ; @ Intercropping

(F=8.97, P<<0.05), 42% .
16% , PEPCK .
, R [10]
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Table 4  Effects of intercropping of maize and peanut on IDH,

MDH. PEPCK. GS and AAT activity in the nodule of peanut

(pmoINADH/ (gFW « min)) Monocropping

Intercropping

1IDH
MDH
PEPCK
GS
AAT

20.442.3
3.4+0.1
2.340.3
31.043.2
0.38%+0.12

26.242.6
4.4+0.3
1.240.2
44.044.6
0.3240.16

TR L < 400

Maodule of inlercropping peanut

Fig. 3 Light nicrographs of nodule starch grain accumulation of peanut in monocropping and intercropping system.
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Fig. 4 Light micrographs of succinic dehydrogenase activity in the nodule of peanut
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