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Effects of Low pH on Response of Legume Crops to Nitrogen Forms

HUANG Yanan'? WANG Dengliang®, SU Yanhua'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Shanghe County Bureau of Agriculture
and Rural Affairs, Jinan 251600, China)

Abstract: To study the response of two leguminous crops to nitrogen forms, the hydroponic culture experiments with the same strength
of ammonium or nitrate as sole nitrogen nutrient were conducted, and the change of pH in solution was monitored in these seven days.
Based on supplying ammonium alone, the response characteristics of ammonium of two legume crops under different pH (4.5 and 6.5)
treatments have been studied. The expression of ammonium transporter (AMT) genes was analyzed by RT-PCR under different pH
treatments. By constructing a phylogenetic tree, sequence alignment of key residues, the bioinformatics analysis of AMT proteins in
different species was carried out. The results showed that, compared with nitrogen deficiency treatment, the biomass of soybean and
common bean significantly increased under nitrate treatment, especially root biomass, but there was no significant change under
ammonium treatment. However, the total nitrogen accumulation was similarly accumulated in plants under ammonium and nitrate
treatment. The pH of the solution decreased significantly under ammonium treatment. By controlling the pH of the solution treated with
ammonium, we found that the biomass of the two legumes was significantly reduced at pH 4.5 compared with that at pH 6.5. Results
showed that the expression of most ammonium transporter genes was significantly reduced at pH 4.5 compared with pH 6.5.
Bioinformatics analysis showed that the AMT of soybean and common bean was closer than that of rice. This study showed that the
absorption of ammonium nitrogen by leguminous crops could lead to acidification of the rhizosphere environment and inhibit plant
growth, which provided a perspective for improving nitrogen nutrition of leguminous crops in the field.

Key words: Legume; Ammonium; Nitrate; pH; Ammonium transporter
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Fig. 1 Biomass and nitrogen accumulation of soybean and common soybean seedlings under different nitrogen sources
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Fig.2 Changes of pH in culture mediums of soybean and common bean treated with different nitrogen sources

2.3 KEMFZESEKRERITIMNE pH B0 R

N T RIS ST SRMEY 0 A B
B, AWFFEEE T 9018 SR pH IR . fE4E—
HER 1 mmol/L NHy &AL, ¥ pH 205 K 4.5
6.5, IR REHE SIS pH A9EE (K 3). #H
T pH 6.5, pH 4.5 54 T B E LT KSR
SAEYEMOAMERE. 5 pH 6.5 4, pH 4.5 4k
BT KRGS FE Y BRI T 31% Fl

18%, MR AREEY) AL T 37% H 33%(1& 3A il
3D). WEANFE pH 454 AT, pH 4.5 A3
TR RIS S A T YRR pH 6.5 BRIR T
27% F115%, MR TP AR T 29% Fi1 28%([&]
3B fil 3E), KEHARGHKRM AR BEEWNA 45%F
28%1 R (K] 3C F1 3F)o Ui IR SR — L n B A AU
RETF, MHEET pH 6.5, BALH pH &3¢0 K G HIEE
AP AR X A R R AL

g (A) 20 B) ©
x5 A - KH A — Y2 A —
- = 16 = 1000 =
K6 B * A *®
) a D12 E; B a
i ] e
= b = 0.8 & 500
] : ] a Bk
= H 04 ﬂ = ﬁ
0 0.0 0
pH4 5 pH6.5 pH4.5 pH6.5 pH4.5 pH6.5
JGEL] phsL] phsL]
20 O 4; B (F)
*E A — i | e At ¥ A w— |
£ 15 A = 23 B =M® 1200 B = M
2 ) t
- ~ o
B 10 i 2 £
S éé iH 600
g s b . ol )
H a o a a
pH4.5  pH6.S5 pH45  pH6S5 pH45  pH6S5
posd SO SO

3 AEpHABTAEMREGHEMNEYERTRRE

Fig. 3 Biomass and nitrogen accumulation of soybean and common soybean seedlings under different pH treatments
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Fig. 5 Expression of ammonium transporter gene in soybean and common soybean roots under different pH treatments
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