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Effects of amino acid value-added urea on rice growth and root exudates

YU Xue-jiao, HU Bing-jie, YUAN Hong, YE Wen-ling, ZHANG Guo-yi
(College of Resources and Environment, Anhui Agricultural University, Hefei 230001, China)

Abstract: Rice is one of the most important food crops in China, and reasonable application of nitrogen fertilizer is
very important to improve rice yield. In this study, amino acid value-added urea was used as the experimental material,, and
rice was taken as the research object to analyze the effects of amino acid value-added urea on rice growth, rhizosphere mi-
croorganisms and organic acid secretion in roots. Compared with single urea treatment, the application of amino acid value-
added urea could promote the growth of rice, and the root volume and the number of root tips were increased by 25.28%
and 16.94% , respectively. The relative abundance of dominant bacteria in rhizosphere soil was different under different fer-
tilization treatments. Compared with urea treatment, the relative abundance of Proteobacteria, Bacteroidetes and Firmicutes
increased, the relative abundance of Acidobacteria decreased, and the relative abundance of Sphingomonas increased in the
treatment of amino acid value-added urea. In terms of the diversity of dominant bacteria, the Chaol index of amino acid val-
ue-added urea treatment was higher than that of other treatments. Compared with single urea treatment, the proportion of ox-

alic acid and acetic acid in amino acid value-added urea treatment decreased, and the proportion of tartaric acid increased.

Correlation analysis results showed that the relative

IS H 87 .2023-02-12 abundance of Bacteroidetes, Firmicutes and Proteobacteria
EEWH . A HFE TR H (KJ2021A0138) was positively correlated with succinic acid content and
EEBN: TEY(1998-) , & ITHBE RN, WE0FsE Ak, B ENF tartaric acid content. In summary, amino acid value-added

HYEFREMTL, (E-mail) 2421564611@ qq.com urea can promote rice growth, root organic acid secretion,

BIAEE 5K EW, (E-mail) 2012034@ ahau.edu.cn and change the diversity of bacteria in rhizosphere soil.
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Table 1 Types and amounts of nitrogen fertilizer under different

treatments
) Al (mg/kg)
szl RIS

N P,0; K,0
CK it AR 0 150 150
AA TR 300 150 150
U FRE 300 150 150
AU AR EIRER 300 150 150

1.3 MEFE

R/ YL S BRI, AR
B i AR 42 52 B0 16 LE Bk 3h AT, i A A
i Y iR Lk AT I, ] WinRHI-
70 WA ZE PRI ERRZIES,
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Table 2 Effects of amino acid value-added urea on rice growth

g S LFBEEFUR R B R PR R
(g,1 %) (g,1 %) (cm) (em)

CK 5.53¢ 0.18h 33.78¢ 12.50¢
AA 8.22h 0.22h 44.36bc 17.32b
U 12.99a 0.38ab 55.42h 20.36b
AU 13.30a 0.42a 60.78a 23.44a

CK AA U AU W3 1, [ BB o A RN TR 23 A [ b 38 ]
25t (P<0.05),
2.2 SEBIEEREXKER RN

%3 B, AN EVE AL FEXF K FEAR R4 KA R
WAFFEZE S, AA AEFRAY /K FEAR B4R 2 /NT AU
AFE U AR K FEAR 45 5% T AR B K. AU Ak R AT
U Kb PP 7K AR AR 22 181 AR AR AR AR %i Y i 25
T AA Ab3; AU ZbBE ) K FEARAR AR ARAH . 2%
T U ALE 43 9036 50 25. 28% F1 16. 94% . i I 44
HRIEIR Z X KBRAAEK LT EA RH#E
Mo

£3 SERIBERENKERZHZM

Table 3 Effects of amino acid value-added urea on root of rice

CK 0.65b 11.45b 6.92b 1.25d 2 523¢
AA 0.72b 13.59a 6.43b 1.43¢ 2 582¢
U 1.02ab 15.48a 7.86a 1.78b 3 736b
AU 1.23a 14.23a 8.23a 2.23a 4 369a

CK.AA U.AU WL 1, W90 RTINS 7 B 2 3 A Je] 4 P o]
%5 (P<0.05)
2.3 SEMBIBEREXNKBRETESSH2E
4 BoR, 5 CK M, it FH 2008 Ak 31 1 7K A AR
brt3E pH (B3 TR, # I N U<AU<AA<CK, AU
PR U S A S BN R EST AA b3,
AL PR KRR PR 2 R E A A2 57, RAK
CK<AA<U<AU, Jita A AD BR4E = T /K REAR PR 38 1 42

A,

*4 SEBEERZNKBRELERSSENTM
Table 4 Effects of amino acid value-added urea on nutrient content

in rice rhizosphere soil

CK 6.75a 3.53¢ 15.47¢ 0.52¢
AA 6.42ab 4.02b 16.18b 0.85b
U 6.24b 4.31a 25.85a 0.89ab
AU 6.37b 4.17ab 26.91a 0.98a

CK.AA U AU W3R 1, FIFNEHRE G A RN S BERR N A b 31
#Z5 W3 (P<0.05),
24 SEBREERZNABRESDEINERY
A

Bl 1 @7, CK kK AR & o3 WA i A HLIR 32 2L
LR FY A RR AN A IR, o L R 75.58%
18.25%F1 6. 17% , A HLIR B 14 72. 38 pg/g; AA
AR OK R AR R o W B A LR T BR T A5
iR LR AN A TR, 7 b4y k26, 47% 57.51% |
14.01%H1 2. 01% , A HLIR S 20 118.48 pg/g; U
AR FE A R 43 W A PLIR 32 S R I A
M LW AR, 5 3 o 5. 83% (12, 84% |
71.22%F1 10. 11% , A AL IR & 1 138. 38 peg/g;
AU Ab B A K RE AR 2R 43 W0 B A MILIR 2 Bk R R TR
AR LR WM T &, 5t Blh 2. 54% |
37.29% 40. 15% 17. 81% 1 2. 21% , A5 LR i &
145,34 pg/g.
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Fig.1 Effects of different fertilization treatments on organic acid secretion of rice root
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Fig.2 Redundancy analysis of organic acid components secre-

ted by rice roots and soil environmental factors
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Table 5 The « diversity analysis of soil microbiota

CK 1437b 1 346¢ 5.10b 0.018a 97a
AA 1432b 1 503b 5.41ab 0.024a 96a
U 1 524a 1513b 5.49a 0.022a 97a
AU 1 506a 1 587a 5.59a 0.019a 97a

CK.AA U AU W3R 1, FIZNVEER G A [F/NG 83 7R [F] b L 1]
Z5F W (P<0.05) , OTU. HHERFBEHRAESZEHIT,
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Fig.3 The community composition of soil bacteria at phylum and genus levels under different fertilization treatments
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Fig.4 Redundancy analysis of organic acids secreted by rice

roots and microbial communities in rhizosphere soil
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Fig.5 Redundancy analysis of organic acids secreted by rice

roots, rhizosphere soil environmental factors and rhizo-

sphere soil microbial communities
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