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Table 1 Experimental design and treatments
A T Trea
Hi52 Code _ ‘ .ﬁfgﬁilﬂ Treatment -
28 N application HPIE K application
40 % ArBEAL 40% at tillering stage
B 30 %3 BENE +10 %R AEIE 30% at tillering + 10% at spikelet developing stage 100 % £
C 20 %64y BEND -+ 20 Y fRAENE 2094 at tillering + 20% at spikelet developing stage 1007 as basal fertilizer
D 10 %4y BEAR 4-30 AR AEAE 10% at tillering + 30% at spikelet developing stage
CK, 0
40 %4 BERE 40% at tillering stage
30 % BERE +10 Y PR AEAR 30% at tillering + 10% at spikelet developing stage 6026 FEML + 4000 PR AEND
) . o ) ) 60% as basal fertilizer+40%
G 20 Y A BERE 420 Yo R AEAE 209 at tillering + 20% at spikelet developing stage as spikelet developing fertilizer
H 10 %/ BENR +30 % PR AENE 10% at tillering + 30% at spikelet developing stage
CK; 0
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N e H, SO,-HCLO, 1 1k BE K By #F 5. R H
TS AT (Smart chem 200, Italy AMS com-
pany) I %E 15 LT AU B R RE L A R
SR FH AR B0 19 9 0 A R RT U TR OB RDORL UE R
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o, SRETE R A B iR TE R A B 2 R VA
WL R AR B AR R S B SRR D5 B L B
i B G i S R R A L RERE T R
9 NY/T 832—2004 J5 830 % L AAA R

PR UL Ak AF T R SR BURE KB Glu fil GABA.,
Z A R EDTHPLC FikillE Glu & i, [ 2 M
1 YMC-Triart C18 (250 mm X 4.6 mm,5 pm),
HPLC % {¢ N Agilent Technologies, 1260 Infini-
tys USA, H A4 7 & 08 i) SCiik [15]. 2 BB i
UL C-MS 30l GABA & IR R e . @
8 ACQUITY UPLC @ BEH C18 ff i 4 (2.1
mm X50 mm,1.7 pm);‘]ﬁ'ﬁﬂﬁﬁfif?j{]:ONOﬁ min,
80%A0.1% HR) +20%B(ZLHE);0.5~10 min,

(80% A+20% B)~(20% A+80% B);10~12
min,20% A+80% B;12~15 min,(20% A+80%
B)~(80% A+20% B), #i& 45 °C, #i # 0.4
mL/min, R 4 pL, BiG &M EHEHRER
1.01 kV, B FHI SR 400 °CL 8 AW 49 L/h, i
&Y ACQUITY UPLC H-Class and Xevo G2-XS
QTof,Waters Corporation,Ireland, F:4%E &4
] SCHRL16 ],
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Table 2 Grain yield and its components under different fertilizer application patterns
e Eﬁﬂxﬁ%ﬁ%%{ @%E’ﬁéﬁ( ' Fﬂ%i*ﬁéﬂ( éﬁii/% TR /g ‘ r‘“i/(t,./hmz) WA K
Treatment Effective panicle Total grain number Filled grain number  Grain-setting ~ Thousand-grain Grain Harvest
number per plant per panicle per panicle rate weight yield index

A 10.040.3b 201.2+4.1a 160.64+4.9a 79.8+1.1b 23.2+0.1a 9.1940.22ab  0.51740.03a
B 10.8+0.2ab 193.7£8.0a 156.0£6.5ab 80.540.7b 23.240.1a 9.23£0.37ab  0.4940.01a
C 11.0+0.7ab 188.5£6.9a 148.6£4.2ab 78.9£1.8b 23.1+0.1a 9.30£0.24ab  0.5340.05a
D 10.840.2ab 193.0+10.2a 156.1+8.1ab 81.0+0.4b 23.3+0.1a 9.83+0.31a  0.53+0.02a
CK, 8.1£0.2¢ 166.0+2.3b 145.9+0.6ab 87.841.4a 23.440.2a 6.31+0.12¢  0.52+£0.02a
E 10.140.4b 192.3+2.1a 158.0+4.8ab 82.041.5b 23.240.2a 8.83+0.15b  0.5140.01a
F 10.8+0.2ab 197.2+4.7a 158.5+3.6a 80.1£0.4b 23.1+0.1a 9.37+£0.38ab  0.4940.02a
G 11.340.1a 192.6+2.7a 157.9+2.8ab 81.9+0.8b 23.1+0.1a 9.684+0.26ab  0.4940.01a
H 10.8+0.5ab 197.3£4.0a 158.8+2.2a 80.44-0.4b 23.240.1a 9.61£0.12ab  0.5140.03a
CK; 8.5+0.4c 165.9£7.3b 142.6=4.4b 86.2+2.4a 23.540.1a 6.86+0.32¢c  0.56£0.04a

R E/NG PR P<<0.05 KFE 2R W EM, TR, Note:Different letters within a column indicate significant differences

at P<C0.05,the same as follows.
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Fig.1 HPLC chromatogram for glutamate determination in dehulled rice
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Table 3 Contents of main nutrient components in dehulled rice under different fertilizer application patterns

b B H e MIYEM/ Y TIE O MBI/ % MEA/Y% IEEE BER/ GABA/ WHERT
Treatment JEH/ % ER/ Y% Total B/ % Crude Crude FFR(N)/ (mg/100 g) (mg/100 g) (B {H)
Amylose  Amylopectin  starch Soluble fat protein (pg/g) Glutamate Anthocyanin

sugar Free amino (color
acid value)
N 20,64 53.0+ 73.6+  L17+ 408+  7.61+ 1343+ 1331+ 0.98+ 0.27+
0.6a 1.1a 0.5a 0.05bc 0.19bced 0.42abc 3.9bc 0.09cd 0.05d 0.02a
B 20.3+ 52.5+ 72.8+ 1.34+ 3.89+ 7.60+ 167.0+ 14.91+ 1.344+ 0.29+
0.2a 0.6a 0.5a 0.06a 0.39cd 0.08abc 10.9a 0.23b 0.01a 0.02a
C 20.9+ 53.9+ 74,7+ 1.34+ 4,03+ 8.36+ 145.3+ 16.46+ 1.14+ 0.29+
/ 0.4a 1.3a 1.5a 0.05a 0.09bed 0.12a 1.8b 0.34a 0.07bcd 0.02a
D 20.8+ 53.3+ 741+ 1.16+ 4,12+ 7.93+ 133.2+ 15.48+ 1.26+ 0.28+
0.5a 1.0a 0.6a 0.05bc 0.07bed 0.26ab 5.2bc 0.10ab 0.02abc 0.0la
CK, 20.8+ 54.8+ 75.6+ 1.29+ 4,42+ 6.84+ 127.8+ 15.72+ 1.37+ 0.30+
0.6a 2.2a 1.6a 0.06ab 0.15abc 0.23c 10.9bcd 0.25ab 0.09a 0.02a
E 20.1+ 57.7+ 77.8+ 1.01+ 4,50+ 8.10+ 107.2+ 13.46+ 1.08+ 0.27+
0.3a 1.8a 1.5a 0.08¢ 0.14abc 0.33a 1.3d 0.20c 0.03cd 0.01a
F 20,1+ 53.94+ 74.0+ 1.15+ 3.69+ 7.99+ 119.7+ 12.54+ 1.28+ 0.30+
0.3a 1.5a 1.5a 0.01be 0.24d 0.10ab 4.6¢cd 0.65cd 0.06ab 0.01a
G 20.34+ 53.94+ 74.2+ 1.11+ 4,67+ 7.884+ 134.5+ 15.76 4+ 1.01+ 0.28+
0.2a 0.9a 1.0a 0.06¢ 0.10ab 0.35ab 10.9bc 0.28ab 0.06d 0.01a
I 19.8+ 53.94+ 73.7+ 1.38+ 4,95+ 8.06+ 139.5+ 12.31+ 1.11+ 0.30+
0.3a 2.3a 2.5a 0.04a 0.08a 0.62a 1.5bc 0.40d 0.06bed 0.01a
CK, 20.3+ 55.4+ 75.7% 1.31+ 4,47+ 6.98+ 140.7+ 15.64+ 0.99+ 0.30+

0.la 1.6a 1.7a 0.03ab 0.32abc 0.17bc 5.1bc 0.36ab 0.07d 0.01a
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Fig.3 Contents of glutamate and GABA in germinated

dehulled rice under different fertilizer application patterns
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Effects of nitrogen and potassium application patterns on yield
and nutrition quality of a rice cultivar with high anthocyanin content

SHI Hongfang' YI Zhijie! YANG Tewu' ZHAO Siming®
ZHOU Qiang® ZHOU Xin' YANG Luohao'

1.College of Plant Science and Technology .MOA Key Laboratory of Crop Ecophysiology
and Farming System in the Middle Reaches of the Yangtze River .Wuhan 430070,China ;
2.College of Food Science and Technology s Huazhong Agricultural University ,
Wuhan 430070,China ;
3.Huanggang Academy of Agricultural Sciences s Huanggang 438000,China

Abstract A newly bred rice cultivar with high anthocyanin content, Gangteyou 37, was used to
study the effects of nitrogen (N) and potassium (K) application patterns on the yield and the nutrition
quality of dehulled rice under the total application of N 159 kg/hm?,P,0; 67.5 kg /hm? and K, O 67.5
kg/hm” in the field.Results showed that the highest grain yield was obtained when all K was applied as
basal fertilizer,60% of N used as basal fertilizer,10% of N applied at tillering stage and 30% of N at
spikelet developing stage. Appropriate fertilizer application increased the effective panicles per area,
therefore,increased the yield. The fertilizer application patterns rarely affected the contents of amylose,
amylopectin and anthocyanin, but proper amount of N applied at the spikelet developing stage increased
the content of soluble sugar in dehulled rice. The content of crude fat in dehulled rice was increased by
supplying K at the later developmental stage under the same N application pattern.Gama-aminobutyric
acid (GABA) tended to increase when N was applied at the spikelet developing stage under the same K
application pattern.When all K was applied as basal fertilizer, the content of free amino acid increased
first and then decreased with the increase of N application rate at the spikelet developing stage. When
60% of K was used as basal fertilizer and 40% as spikelet developing fertilizer,the content of free amino
acid in dehulled rice increased with the increase of N application rate at the spikelet developing stage. Ap-
plying N significantly increased the content of crude protein in dehulled rice,but its changes were incon-
stant under different K application patterns.It is indicated that all K applied as basal fertilizer,60% of N
used as basal fertilizer,10% of N applied at tillering stage and 30% of N at spikelet developing stage is
suitable to improve rice yield and nutritional quality,and can be used as appropriate fertilizer application
pattern for Gangteyou 37.

Keywords anthocyanin; nitrogen and potassium application; yield; rice quality; gama-aminobutyr-

ic acid; colored rice
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