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Effects of Combined Application of Phosphorus and Zinc on Phosphorus and Zinc Absorption

and Distribution in Peanuts at Different Growth Stages
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Abstract: For the complex relationship between phosphorus (P) and zinc (Zn) in plants, a field experiment was conducted to
study the combined effects of phosphorus (P) and zinc (Zn) fertilizers on P, Zn absorption, accumulation, distribution at different
growth stages and yield of peanut. The results showed that the shoot dry weight and peanut yield were significantly increased
under both P and Zn application. Under the same amount of Zn, compared with no P application, P content and accumulation in
peanut shoots, shells and kernels were increased, but Zn content, P and Zn harvest indexes and pod Putilization efficiency were
decreased under P application. The reduction of Zn content in shoots depended on the growth stage and Zn application rate. With
the increase of P rate, Zn content in peanuts was significantly decreased at the seedling stage, pre-flower stage and without Zn
application, the reduction of Zn content in shoots was gradually weaken at the late stage of anthesis, podding stage, maturity stage
and the application of Zn fertilizer, indicating that the antagonistic effect of P and Zn was stronger in the earlier growth stage than
that in the latter one, no application Zn fertilizer than the application of Zn fertilizer. The effect of P application on Zn
accumulation in peanuts depended on Zn rate and the growing part of peanut. Zn accumulation in shoots was promoted by the
medium P rate under no Zn application, while under Zn application, Zn accumulation in shoots was promoted by the medium and
high P rate. Unlike the aboveground part, Zn accumulation in shells and kernels were significantly decreased under high P rate.
Under the same rate of P, Zn fertilizer had no significant effect on P content in all parts at the whole growth stage and P

accumulation at the late growth stage, but P accumulation in shoots at seedling stage and pre-flower stage, P accumulation in
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shells and kernels at early maturing stage, P harvest index and pod P efficiency were significantly increased. In short, the

interaction of P and Zn is affected by peanut growth stage, growing parts and Zn application rate, and the effect of P on Zn was

stronger than the effect of Zn on P.

Key words: Combined application of phosphorus and zinc; Peanut; Growth stages; Phosphorus and zinc relationship
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Fig.1 Shoot dry matter weights and peanut yields under combined application of phosphorus and zinc
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Fig. 2 Concentrations and accumulation of phosphorus and zinc in peanut shoots at different growing stages under
combined application of phosphorus and zinc
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Table 1

=1

HEFMEE -, HELEMRRSE

Concentrations and accumulation of phosphorus and zinc in peanut shells and kernels under combined application of phosphorus and zinc

JOBL]
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PRZR (kg/hm?)

Zn Far
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Zn FZE& (g/hm?)

e
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e
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HELETE
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PO zno
Znl
Zn2

P1  zno
Znl
zZn2
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zZn2
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0.47 +£0.04 cd
0.50 +0.03 be
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0.55 +0.04 ab
0.57 =0.01a
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3.47 £0.09 b
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Table 2 Utilization of phosphorus and zinc by peanuts under combined application of phosphorus and zinc

fb ok £ Fror R
P Zn P Zn
PO Zn0 62.58 +0.59 ab 54,91 +0.70 a
Znl 63.68 +1.34 a 53.81 +0.21 ab 2.65+0.11ab
zn2 62.93 +0.95 ab 52.72 +£0.72 bc 2.54 +£0.28 ab
P1 Zn0 58.60 +1.02 d 52.20 +0.75 ¢ 10.76 £1.10 a
Znl 60.29 +0.67 ¢ 51.26 +0.50 de 11.75 %219 a 2.95+0.77 ab
zn2 60.56 +0.95 ¢ 51.02 +0.53 de 13.93 £3.36 a 2.65 +0.38 ab
P2 Zn0 56.01 +0.61 e 51.62 +1.05 cd 5.65+1.04 b
Znl 57.14 +0.54 de 50.30 +1.92 de 6.43 +£0.92 b 3.08 +£0.69 a
Zn2 57.89 +0.24 d 48.44 +0.47 e 753 +0.70 b 245+0.10 b
P *ox % *x ns
Zn ** w* ns ns
P>Zn ** w* ns ns
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