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Abstract: Using Zhengdao C42 and Xudao 3 as test varieties, four nitrogen(N) application rates were set: 0 kg/hm*(NO),
120 kg/hm?(N120), 240 kg/hm?(N240), and 360 kg/hm?(N360). The differences of milling quality, appearance quality,
cooking and nutritional quality, contents of certain organic acids and hormones in root exudates, and root anatomical
structure were measured. Results showed that brown rice rate, milled rice rate, head rice rate, gel consistency, and the
contents of tartaric acid, acetic acid(except during the initial stage of panicle differentiation in Xudao 3), zeatin and zeatin

riboside(Z+ZR) in the root exudates of the two varieties of rice initially increased and then decreased with higher N rates,
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peaking at N240. In contrast, contents of amylose, oxalic acid, citric acid, alkali spreading value, and the ratio of stele
diameter to root diameter initially decreased and then increased, reaching their lowest values at N240. For Xudao 3,
cortical cross-sectional area, stele diameter, and root diameter peaked at N240. For Zhengdao C42, the proportion of
living cells peaked at N240, while cortical cross-sectional area, stele diameter, and root diameter peaked at N360, with no
significant difference between N360 and N240. Contents of Z+ZR, tartaric acid, acetic acid, succinic acid in root
exudates, and living cell proportion were significantly positively correlated with milled rice rate, head rice rate, protein
content, and gel consistency of rice. Aerenchyma area, cortical cross-section, stele diameter, and root diameter were
significantly positively correlated with appearance quality, while oxalic acid content and the stele-to-root diameter ratio
were significantly negatively correlated. At 240 kg/hm? N, processing, cooking, and nutritional quality improved: Xudao 3
showed increases of 7.7%, 18.4%, and 45.9% in brown rice, milled rice, and head rice rates, respectively, and Zhengdao
C42 increased by 14.6%, 14.7%, and 36.0%, while amylose contents decreased by 14.2% and 20.0%, alkali spreading
value decreased by 11.2% and 11.6%, and gel consistency increased by 10.2% and 5.7% for Xudao 3 and Zhengdao C42,
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respectively.
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NO ZbFEAIH, N240 AbEE R4S 3 S AR R . K
KRR BN T 7.7% . 18.4%. 45.9%,
HFE C42 B4 BB T 14.6% . 14.7%. 36.0%.

#1 TEMABLET 2 MBI TRR

Table 1 The milling quality of two rice varieties with different

nitrogen application rates %
i Ab3m B R WOk R
®RI35  NO 72.44¢ 59.68¢ 38.83¢c
N120 75.24b 65.91b 4791b

N240 78.04a 70.66a 56.67a

N360 77.03ab  70.61a 56.62a

BRECL2  NO 67.83d 63.65d 50.32d
N120 72.98¢ 68.72¢ 63.24c

N240 77.75a 73.02a 68.43a

N360 75.64b 71.71b 65.73b

[RY BB AN [F) P R [a] — S R PR A 9 22 A G F L
(P<0.05),

2.1.2  HRAGIN LS R 64 B

ATl SR R KRR AN B A I AR TR . AR
2 AIUUEH, 2 ANFEARER . RS
P T Bt 5 ot S R B TG, 76 N360 Abik 3|
R, 5 NO M, N360 4R #4A5 3 5092051
N 83.4% ., 137.8%. 334.7%, ¥SRE C42 B4
i 75.7%. 130.8%. 307.7%.
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R2 TREIEERELET 2 NKFERMAINI &R

Table 2 The appearance quality of two rice varieties with

different nitrogen application rates %

b Ab3m Wk CEAWEA B
W3S NO 20.00d 6.03c 121c¢
N120 28.33¢ 9.77b 2.77b

N240 32.33b 13.90a 4.48a

N360 36.67a 14.34a 5.26a

FRAE C42 NO 11.00d 2.37b 0.26b
N120 17.33¢ 3.99ab 0.69a

N240 18.33b 5.37a 0.99a

N360 19.33a 5.47a 1.06a

[ Z B A [R) B e [ — R A BRI ) 22 58 Gt 2e i X
(P<0.05),

2.1.3 sAKBRARRETRRRGH R

M2 3 AT, #RAE 3 55 FRAE C42 I EBEEM
O T RIS P 5 it 2R A R 3 0 2 S R
Bk, 78 N240 AbikFEARME, 5 No #tk, &
i 3 45 KRS C42 I EEEVER & o 5D 14.2% .
20.0%, BIHAE ST AIEA 11.2% . 11.6%. 2 4
V4D 5 8 i o it 2k ) B 2 S S o R B, A
N240 AbikEl e, [F NO AL, #3456 3 5. Aok
C42 BY4T BN 10.2% . 5.7% 2 NSRRI 5
OBl A I TS N, 7E N360 AbikF|
EE, 5 NO ML, HRE3 5. FRE C42 Byh g
in 28.0%. 37.0%.
%3 TEHERELET 2 MESMNEZRE
5ERRR
Table 3 The cooking and nutritional quality of two rice

varieties with different nitrogen application rates
SN :
R b TR I ETUR
T Y% mm T Y%
21.4la 73.27¢ 7.74¢ 8.56a

%R 35 No

NI20 2025b  76.08b 7.78¢ 8.02b
N240 18.38c  80.74a 8.45b 7.60d
N360 19.00c  79.87a 991a 7.76¢
FRFG C42 NO 18.86a  78.88bc 7.76d 9.60a
NI20 16.43b  80.37b 8.20c 9.23b
N240  15.08c  83.36a 9.53b 8.49d

N360 16.15b  77.42¢c  10.63a 8.79¢
SIS [F) - B2 R [l — b A BRI 9 22 5o G T4 X
(P<0.05).
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N240 AbHR Ay BRI . ghFEo b an i | A &
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Table 4 The zeatin and zeatin riboside contents of two rice

varieties with different nitrogen application rates ng/g

EARLEREGH S5

(=] [
I R DR e W 7EE 204
B35 No 0.132b 0.128b 0.175¢ 0.147b
N120  0.139a 0.139b 0.179bc  0.172a
N240  0.145a 0.165a 0.203a 0.181a
N360  0.140a 0.140a 0.194a 0.174a
FRFE C42 NO 0.130¢ 0.132b 0.191c 0.182b
NI120  0.138b 0.171a 0.201b 0.197a
N240  0.146a 0.178a 0.225a 0.202a
N360  0.143a 0.174a 0.206b 0.199a

[ 20 B8 AN [R] - Bk 22 7R [ — b R A BT 7 22 SR a2 8 L
(P<0.05),

2.2.2  XEAKAGAR A AR T A B A F 0%

MK 5, o6 alLIFEH, HEEERS A,
IKFEAR R ORI P REIR | AR & AR R
BeEARR S M R, 2 > Al RO 2R3 R AR B R
FPIEIR o B B 1 AE N240 Ab S IR (B4 Ak I A
R CA2 ARERR ST REBRAD), 5 NO AL, 70 BEREi) |
ARESMER I . BRI 3 S AR R 3
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Table 5 The oxalic acid contents of two rice varieties with

different nitrogen application rates ug/g
v Jis] AL
YRR iR einil HhER
®H3%5  No 5.08a 21.06a 30.66a
N120 4.26b 19.04ab 24.91b
N240 2.74c 15.55¢ 15.64c

N360 4.24b 16.05bc 18.34¢

FRAE C42  NO 5.13a 25.48a 31.00a
N120 436b 21.25b 25.49b
N240 3.14c 19.10¢ 23.23¢
N360 4.72ab 17.65d 26.70b

RV BV AN [ - B2 [R)— b A B 19 22 S8 G 4 X
(P<0.05),
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A ARAE R N KRR AR 2R 2 MR A A L i T B T 5

D 46.1% . 262% . 49.0%, KRR A b
33.7%. 29.0%. 80.3%; FPFE C42 HR & 1507
/b 38.8%. 25.0%. 25.1%, FEEERRS >
41.3%. 40.3%. 49.8%.,
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Table 6 The citric acid contents of two rice varieties with

different nitrogen application rates ug/g
[ o PR Ot

OYBERI  AhRESMEIRIR AR

wRE3S N 11.20a 14.14a 50.12a
NI20  11.54a 12.34ab 28.25b

N240 7.43b 10.04¢ 9.87d

N360 7.45b 10.61bc 13.36¢

ARG C42  NO 10.72a 12.10a 13.82a
NI20  10.4la 11.24a 8.44bc

N240 6.29b 7.22b 6.94¢
N360 6.33b 7.56b 11.31ab

[ Z B AN [R) B 2 [ — R A BRI ) 22 58 Gt 2E i X
(P<0.05),

7. # 8 FfI3k 9 n %, BRARHE C42 Bk
WA A BEIARR & B LA AR 3 S 4liEaLih
Wi B ABEEAIR S e Ah, 2 SRR 3 AN AR
RO AR . OFR . BEFARR & S A RE 5 it A
HAE NSRS, HAE N240 4bikF|
. 5 NO MIH, N240 4P N HHEURAS 3 50
WA . CRRFITHIR 5 &0 03 60.9% .
134.6%. 219.1%, FHH C42 (AR . 2R &=
AN 56.1% . 144.6%. 15 N240 FH Lk, N360 4bFH
T, 8 3 SHIRAE C42 AT A1 FRAE SRR /L) 7
FHRE A AT BT REAR, UEPAZIEHE A S AR AR R
AR

#*7 TEERBLET 2 MKESMEEAREE

Table 7 The tartaric acid contents of two rice varieties with

different nitrogen application rates g/g
. AR
b Ab3n —
BRI ARRIR HhA
W35 NO 11.61b 18.85¢ 4191c
NI20  13.97b 26.24b 57.73b
N240  20.29a 30.69a 67.43a
N360  19.64a 25.30b 54.59b
FBRE C42  NO 24.49b 28.14b 58.34b
NI20  26.62ab 31.68ab 71.95b
N240  30.28a 41.31a 91.07a

N360  27.65ab 37.09ab 62.61b

[ ZEHEAS [F) - B2 R Rl — b i A BRI 9 22 5o G T4 X
(P<0.05).
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Table 8 The acetic acid contents of two rice varieties with

different nitrogen application rates ne/g
SR b Sl

SYEERCH]  WiRESMEIRET B

R3S NO 9.42 10.15b 18.11b
N120 9.46 10.48ab 27.34b

N240 10.56 10.60ab 42.49a

N360 10.05 10.99a 23.44b

MFECL2  NO 8.37b 10.95 19.80b
N120 9.38a 11.17 44.03a

N240 10.00a 12.70 48.44a

N360 9.56a 12.39 17.91b

(R BV AN ) - B2 [R)— b A B 19 22 S8 e 4 X
(P<0.05),
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Table 9 The succinic acid contents of two rice varieties with

different nitrogen application rates ne/g
e phm BEHARR &
YRR GRS LIRE] AR
W3S N 9.72¢ 14.13 32.88¢
N120 14.54b 15.73 56.45b
N240 16.21a 16.43 104.92a
N360 16.18a 16.57 98.75a
MR C42  NO 10.59b 15.66 45.56b
N120 15.83a 16.14 57.45b
N240 16.37a 18.62 143.63a
N360 16.90a 17.24 148.30a

RV BV AN ) - B2 [R)— b Al B 19 22 S G T4 X
(P<0.05),

2.3 MEREXKFER RSN

H3 10 AT, RlAE BRI 2 A S Fh
WAL A 2R R 3 15 AE 3 5 7E N120
AR FIARAE , FRAT C42 75 N240 ZbisF AR,
5 NO FHEE, N120 2504 FHRF 3 5 Bl <L 2R L
WDT 24.9%, N240 F44 T #3AE C42 (iE <AL
HAEA T 56.3%; AFEZEEAFET, 2 AKAESH
Fhi s E AR SR EMR HARZ FEITE N240 AbikE|
e/ME, 5 NO A, 1R 3 S0 BERT 26.3%,
AR C42 BIFEAIK 13.0%.

R3S ER T A . PR ER . A
R EARPIEN24040 KB i = fl, 5NOMHEL, 439
HHN122.5% . 13.4%. 49.5%; FRARCA2HY Bz 2R
TR, B . NEMREAITEN360 A E
i, SNOMHAHIEN89.8% . 18.2%. 37.7%, IH4iHI
FLBIAEN24040 AR AR, SNOAHEEEIN18.1%.
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F10 TREERSALET 2 MKFERFLTEILEAERR 0.5 cm LHIRREFIZEH
Table 10 The root anatomy 0.5 cm from the root tip at the young panicle initiation stage of two rice varieties with different nitrogen

application rates

A 4 AT = 4 . - . T HAAY

S b ﬁjlf;ﬁ*“/ ﬁ’;jf(ﬁiﬂf?*f\/ ARG PR RERE S mga L é;’%
w35 NO 60.21ba 48.35¢ 74.76b 150.19¢ 782.68¢ 0.19a
N120 45.20c 64.30b 81.82ab 160.77b 903.42b 0.18ab
N240 72.07ab 107.59a 81.17ab 170.25a 1170.39a 0.14c
N360 81.55a 75.48b 85.73a 165.38ab 980.05b 0.17b
FRFE C42 NO 50.23a 28.01c 78.74c 139.55b 597.30¢ 0.23a
N120 33.67b 46.76b 86.95b 166.97a 771.56b 0.22ab
N240 21.96¢ 52.30a 92.99a 164.37a 816.08a 0.20b
N360 32.25b 53.16a 85.60b 164.89a 822.52a 0.20b

[ A AN ) "7 B2 [l — Rk B IA] B9 22 53 A e T2 0 L (P<0.05)
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R R, A AR . AERER S
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A B TR YIS NI AR L, FRIERS, SR
BRI T EL A R 1), KRB R 4TI 32 (IR K
SO, TR R RE R IR R A PR S LR
(R 53104, BRSSO NG N T R R |
WATR . M2 R &, FRILT 2-WiJL 5 m
it W ARSEUO S R I, KR4S S A AU
EINHIAR R R« TR ER | A1 R SR FARR A 4300
T RRRAR R A PR B RS Ao i ARG
KB, Bt R RN, KREH R M 1 R
MR G B B8 FIHE NS, N240 4k
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RD. SD/RD. BRR. MRR, HRR. CGR. CA., CD., AC. PC. GC.
ASV SHIFRFKRFMERREAT . R, ArER. WO, 28R,
BRFARR . GESALUEAN R BRI AL IR A e P AR R
EMER . PHERSAERBERZIL, KA R R
Wprhige WEmB, EEEE, HERER O R, EORE R, R,
BIHE. R P<0.05; *~R P<0.01,

E 1 i85 WHIRAS I SRERmBERAEX M

Fig. 1 The relationship between root index and rice quality at

panicle initiation stage
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