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IR KA SRl AR ST 545, AR A o [C i 2
YR (Procambarus clarkii) , 76 #1648 W A1) T I & K H
B, WK AR AR B (X B4, CK) L AF - R A
(rice-crayfish coculture, RX) | & - 5 - M} 5. 50 4% $5 ik
(rice-duck-crayfish unit release model, CRXD) . # -
I WIR 3 A9 7 (rice-duck-crayfish “nomadic duck”
model, NRXD) . & - - #F K I £ (rice-duck-crayfish
large field block model, BRXD )4t 5 Fiffi A =X , 45
RS 3, R BOERFT 7 T — 20 “CIRAT

FRFEREA S ISR 11 ], CK ARG FPRERL , Fi
P58 16 em < 30 em, BE/C4A Bk, 38 Fo (CREfilite 1E
w50 ) A 703, BRI K RE RS AR A N
150 kg/hm?Jiti Fi 3£ A8 66.5 kg, 43l T 2022 4 6 H 30
HA7H 16 HilhifR % 12.4.6.2 kg, #EB 7K 24
A% GEHEVE R 1 I FH RSO 99 1) R I ELOR
VEAK AL, A KR 4E 10 emo RX: /N XS [l
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Table I Methods for determining nutrient components

%7 J775 Methods for determination
TELLHM BT AL
Measured by near-infrared analyzer
GB/T 20194—2018
GB/T 6432—2018
GB/T 5009.168—2016

H IR 4 Nutrient components

7K 43 Moisture

JEM Total starch
# % Total protein
/AR MR Oil/Fatty acid

W45y Ash GB 5009.4—2016
274k Dietary fiber (8]

" JfiJ6% Mineral elements [12]
1EH % Anthocyanin [13]
JilA % N &K Carotenoid [14]
A4 % y-Oryzanol [15]
Bi%4EA= % B vitamins [16]

4/ E Vitamin E [17]

iR Phenolic acids [18]
YVEEET R

19-20
y-Aminobutyric acid : !

1.3 HIFEAESST
i F§ IBM SPSS Statistics 27 & Office 2016 x4
AT RAE AL PR S 007 . Rl —RE A I TAR R T (224
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K/AEA) A FEALELE]R H] Duncan’ s ¥ 4387 . {#H]
GraphPad Prism 8.0.2 x4

2 HRE5SH

21 AEMABRAXTEEZERAIHNESR
B EE IR AR K EA R

FEEERYE AR Koy WRK N TR BER T, 4y 8
KAEFE BT R 2R 4E MR Ko iX 88 SR A I
b W TROR FERE R i T Aok O IR
THA(E2) . EHEBEKREBHEEZNEN
JiLBE B A4 s, E AT S AT B B iR
45K

®2 EBESSEREFEAHNSE
Table 2 Main nutrient components of Huamoxiang 5 g/100 g
i ok 2k 2 HIRHS
Ej:?;pe Nurrienfoi;i ens CK CRXD NRXD BRXD RX
7K 43 Moisture 15.43+0.33a 14.13+0.32b 14.414-0.61b 14.304-0.07b 14.22+0.25b
JERY Total starch 71.9041.93a 69.3741.38b 68.2641.19b 69.544-0.59b 73.35£0.23a
N HE A5 Total protein 10.63£0.04a 9.16£0.44b 9.6320.12b 9.61£0.05b 9.65+£1.02b
Wh:i/ﬁgrain BEELYE Dietary fiber 10.16£0.57a 9.760.21ab 8.844-0.40b 9.94+0.24a 9.2540.78ab
g Oil 3.9240.07b 4.1340.07a 4.1140.07a 4.094-0.05a 4.0340.03a
W4y Ash 1.584-0.04ab 1.6040.11ab 1.502£0.01b 1.664-0.11ab 1.7040.14a
A ALK 7K Carbohydrates 73.7140.67b 75.360.34ab 75.9240.48a 74.70£0.19ab 75.37£1.80ab
7K 43 Moisture 14.92+0.29a 13.6420.15b 14.094-0.65b 14.134-0.07b 13.7920.25b
JEH Total starch 79.16£2.68a 81.4142.52a 83.67£6.82a 80.10£5.15a 78.552.48a
- i Total protein 8.69+0.18a 7.09-0.56b 7.63£0.27ab 7.62+0.02ab 7.82+1.17ab
Poliﬁj; rice R LTYE Dietary fiber 3.14+0.15a 2.74£0.10a 3.01£0.14a 2.86+£0.28a 2.93+0.36a
iifg Oil 0.64=-0.01bc 0.624-0.03¢ 0.6740.01ab 0.694=0.01a 0.684-0.02a
W5y Ash 0.214-0.02a 0.1840.03a 0.204-0.02a 0.2240.01a 0.2240.02a
Al ALRk 7K Carbohydrates 87.3240.08b 89.37+0.46a 88.49+0.37ab 88.604-0.28ab 88.364-1.50ab

¥ : & H Duncan’ s multiple range test #4725 LA, Fe AR 19 AN [F] 7 B2 m AN [RIBL X a) A7 4 b 3 2% 5+ (P<<0.05,n=3) . F A, Nu-

meric values followed by different letters are significantly different betwen different farming models (P<<0.05,7=3) as determined by Duncan’

s multiple range test. The same as below.
DefBARETERMA 5 . CRXD.NRXD,
BRXD Fpsi = M AR ATE R & it i I T CKAIRX
(P<<0.05) , M5 F CK 43 B BE AL T 3.52%6.5.06 %
3.28%, RX L CK 27 T 2.02%; Mk £ Bl A RX>
CK>BRXD>CRXD>NRXD, CRXD. NRXD,
BRXD RX AR 20 R 8 1 i & i 35 e L F CK
(P<<0.05) , AH#& F CK 43 BEAIE T 13.82%6.,9.39%
9.54% . 9.17%, B 1k & B B CK>RX>NRXD>
BRXD>CRXD, AR FEEAT AR 24 & 51y
B CKA AR EE A FEAIL, BA R Iy CK>BRXD>
CRXD>RX>NRXD, H:FF NRXD i F{E T CK(P<
0.05), % T 12.99% ., CRXD NRXD .BRXD .RX #
KA & = 0 & & T CK(P<<0.05) , M T
CKZr 9w 1 5.30% .4.82% .4.33% .2.71 %, Mfk
# Bl N CRXD>NRXD>BRXD>RX>CK. X 4
P LR NRXD #5008 T RX AP (BRI T 7.06%4) ,
Hofth Fp 72 8820 6 B 3 22 5, BAR R BN RX>
BRXD>CRXD>CK>NRXD. A] {1k HkKAHE T

CK A B, T T 2.24% .3.01% .1.35% .
2.26% , HAr NRXD &3 /5 F CK(P<<0.05) .
2VREKREZE A . ANFEFPFRET 3R
SHELEFEZES(P>0.05), MKFE N NRXD>
CRXD>BRXD>CK>RX, % 1 & & Bk %
4 CK>RX>NRXD>BRXD>CRXD, CRXD.
NRXD ,BRXD . RX B4 1 it & & {8 T CK, A4
T CKAMBIMAR T 18.29% .12.23%.12.29% .10.09 %,
o CRXD P8 (1 I & i i LT CK(P<<0.05) . AN
MR TR BREEA AT R LR S22 (P>
0.05) , Mk % M CK>NRXD>RX>BRXD>
CRXD, H: i CRXD #1482 F CK B AR I B2 e K A% T
12.69% . ANRIFF I IR & B B EES
(P<<0.05) , Br CRXD AH# T CKFEAIL T 3.43% 4b, K
i Fb 7245 501 B 3 W T CK, MK £ B BRXD >
RX>NRXD>CK>CRXD, H: " BRXD 4 & i Ji %
KR 7.97% . ARFFEAAT 19K 73 % 50 ik
F2E5F(P>0.05), MAE I K BRXD>RX>CK>
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NRXD>CRXD. £ #7242 59 o] 4 A K 5
AT CK YA Frit g, /g @ 1 2.35%.1.33% .
1.46% . 1.18%, H ¥ CRXD & # & T CK

(P<<C0.05) .
SVBRRTRAL o 5 Ee o FRIEL 1 AT L, 45 SRR FIORS

= (22:0
100r e on B Bl B = 202
= gk €20:1
= €20:0
2 60l C18:3
A £ C18:2
& 40F - 8]
= = CI8:0
2 20F = C16:0
0 == C14:0

L S S S A

PR Farming models

KZMAFEER R 2R BT, 258 KkhEa
Lol S I N U = 7 [ o e S R 73
(C18: 1) AN M B (C18:2) Fe il B4 1: 1, B 4F
A E bR TAE A LU R B L L . AR Fh R
B BUREK BRI R 43 i EL i sh AR .

= (22:0

106;- = (202
_— €20:1

2 €20:0

E; 60+ C18:3

B £ C18:2
‘§' 40+ m C18:1
B = C18:0
O 20F = C16:0
= C14:0

(=)

&S L S &
P Farming models

C14:0: N G R Myristic acid; C16:0: £ R Palmitic acid; C18:0: i J§ R Stearic acid ; C18: 1: #ilifiR Oleic acid; C18:2: Wl R Linoleic
acid; C18:3: KR Linolenic acid ; C20:0: f£4E® Arachidic acid; C20:1: {64 — 4R Eicosenoic acid ; C20:2: 4 —Hi#i& Eicosadienoic ac-

id;C22:0: 11 %2 Behenic acid.

Bl £&A5EKRMBIIEMEBES SIL
Fig. 1 Proportion of fatty acid
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XREK I H = BC R (85 Bk B BN BE) LI
HATFUOTER (5 ViR VER VB B PR A E SRR
(i A ) R T T, 45 R R, A K
W TR & TR (R 3) .

P oK AR A FRE N R5K Na P . Ca
JCE G RATE B E 225 (P<<0.05) ,CRXD #i30 F Na
JLR I CK W3 PR AR (25.67 %0 ) 5 HoAth A FR 5 =K
Prkg CK g, Horp BRXD 2 5 i B e KL 3 1
96.72% ; AR F I Ky : BRXD>NRXD>RX>CK>

CRXD. ANFFpFEEE P ICE & BRI CK>
RX>CRXD>BRXD>NRXD, H 1 NRXD . CK [§
ik 20.42% ., Ca 5 P A, SR F I K CK>RX>
BRXD>CRXD>NRXD, H # NRXD [t CK F% ik
13.39% ., Mg KTt #25% .

XTFHREA AR A SRR BR T BRXD #x0 Na
TR G EE T CKAM, HRH R0 Tt R T CK,
Horr CRXD FEAR MR B 5 K, 73 51 o Mg (40.11%) (P
(34.46%) K(16.07%) ,NRXD F F2f , F Ca L &
AR R 3 B R, 48 CK AR 17 19.75%

R3 EBE-SEEVRTESE
Table 3 Analysis of macromineral elements in Huamoxiang 5 mg/100 g
SN el b
FOR FoRpeA Na Mg P K Ca
Rice type Farming models
CK 1.002£0.05¢ 115.524-2.67a 284.46£9.07a 315.6523.60a 12.574£0.30a
CRXD 0.742=0.11d 105.02210.75a 256.812£19.19abc 288.44134.19a 10.98+0.35¢
il . NRXD 1.5820.13b 100.924-8.46a 226.37416.93c 310.11£8.86a 10.89+0.28¢
Whole grain
BRXD 1.974+0.11a 106.37-£8.55a 252.4619.14bc 327.38+£23.51a 11.05£0.15¢
RX 1.0340.03c 111.52-£2.44a 267.96+14.41ab 310.97£11.11a 11.79£0.52b
Kk CK 0.78£0.07a 8.32£1.30a 31.2243.85a 83.761-6.96a 3.59+0.31a
. " . CRXD 0.6540.03b 4.980.96b 20.461-2.31b 70.3041.23b 2.99£0.18b
Polished rice
NRXD 0.714-0.08a 7.38£1.04a 25.51£2.59b 80.37+6.66a 2.8840.19b
BRXD 0.804=0.07a 7.89£0.30a 25.19£1.11b 82.6340.95a 3.2240.07ab
RX 0.694=0.09a 7.9440.71a 25.404-3.46b 78.90£5.62ab 3.03+0.21b

FOKRESHN A Z MR ILR . W Taf R, A
fe i A 3G Cr & AR T CK, 4 18] 22 5 A 1 3

EA T RMELE R (F4) R, 2/ EXK
Mn . Fe .Cu.Mo G & & w e TRk, Kt B HER
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(P>0.05) , H v NRXD % CK J& A% T 27.74% 5 4
CRXD #£50 Mn % WAL T CK Ak, HoAth Fh 7243
T CK, Hrh RX$ e B e KL $8  T 15.10% 5
NRXD #5 Cu gt R & 5 5 CK 4 & R B e K, 2 5
T 13.48% ; BRXD #3{ Fe . Zn JC & & 48 CK 73 )
PR T 14.46%.9.99% ; CRXD #i5 Se Fl Mo L& &

B CK MR T 41.74% .11.06% . X THEK A
A Fp FRA Y Cr & JE AT CK, Hir CRXD £ CK
FEAK T 39.76 % ; BRXD 25 Fe ,Cu.Zn Mo TG % &
T CK 3 9142 7 7 335.27%.10.26% . 5.44% .
13.32%; NRXD i Se m Z S5 B CK# 5 T
21.72%,

R4 LERSSWERLRAN

Table 4 Analysis of micromineral elements in Huamoxiang 5 ug/100 g
ﬁk%ﬂ ?aﬁifgt Cr Mn Fe Cu Zn Se Mo
Rice type models

CK 9.26+3.16a  2219.214+91.17a 1037.21£189.92a 228.22+28.31a 1855.83+64.75a 20.354-2.43ab 57.06+1.76ab
e CRXD 7.63+0.84a  2179.46460.66a 875.034-140.22a 202.88+47.12a 1606.324-150.82b 28.84+7.72a 63.37+12.94a
Whole NRXD 6.69+2.19a  2322.07494.03a 1039.43£128.89a 259.004-8.96a 1618.99+94.73b 18.694-5.98b 48.74+6.30b
grain BRXD 7.63+1.85a  2266.96+£267.41a 1187.15+£239.67a 254.39+17.14a 2041.20£60.34a 16.8041.16b 59.02+1.29ab
RX 7.76+3.24a  2554.29+£430.81a 997.16+261.79a 241.25£41.26a 1882.09+138.71a 23.5242.43ab 56.1744.95ab
CK 14.67+0.44a 473.57+22.61a 87.56+6.83b 153.96£18.26a 1192.70£51.12a 17.68+3.70a 34.25+£2.95a
Wk CRXD 8.84+5.18b 440.604+40.47a  189.87+78.65ab  124.06£39.61a 1089.00£60.51a 17.14+3.90a 34.38+t1.72a
Polished NRXD 10.054+2.34ab  468.75+34.24a 123.64+57.42b  157.60+13.11a 1132.68+23.62a 21.5243.60a 30.14+10.95a
rice BRXD 10.4742.22ab  446.72416.46a 381.12+88.23a  169.764+4.60a 1257.6093.76a 19.68+0.98a 38.82+2.13a
RX 9.33+1.22ab 496.98+25.93a  135.46+£195.02b  149.12£36.76a 1194.414+252.52a 19.48+6.66a 32.2440.68a

AR R IR IR 2 B Y As AR CK
B, Hrp NRXD A i I T CK(P<<0.05) , FEAIK
T 39.66% ; Cd & - #B% CK B i, Horf CRXD A=
P2 T 148.76 % . CRXD 2511 Pb T & & 1 #% CK
FEAR T 69.86% . Kk, RX B As L& & &

B CK BRI T 19.16 %, £ & Fli 25850 F Cd ot
R AR CKAT T d i, Jorh CRXD fE# i 1
148.35% , Pb ot E # %% CK A B (A% , Ho o CRXD
PR PR T 65.22% (P<<0.05) .

RS EERSESRVRALREAE
Table 5 Analysis of heavy metal mineral elements in Huamoxiang 5 1g/100 g
RIS Rice type A7z Farming models As Cd Pb

CK 16.25£0.76a 0.65+0.09a 8.55+1.65a

CRXD 15.36£2.22ab 1.621.02ab 2.58+0.87b

ol . NRXD 9.8140.66¢ 2.4620.50a 7.9141.09a
Whole grain

BRXD 15.044-0.78ab 2.2340.12a 9.30£0.90a

RX 13.4441.50b 2.06t1.14a 7.96+3.33a

CK 4.9710.53b 0.5240.07b 4.27+1.60a

Kok CRXD 4.9820.57b 1.292£0.79b 1.4940.11c

. ! . NRXD 4.1540.96b 1.47+0.51ab 2.3140.63bc
Polished rice

BRXD 6.53+0.60a 2.46+0.03a 2.1140.13bc

RX 4.0220.50b 1.604-0.82ab 3.07+0.53ab

23 AAMFEATHEEZSENER

AT E TREER B GG R, 25 Bk
T A R A R TR K (R 6) Rk, 4
BEKRREHN R EZ g ER

X T A K AN IR B R & i
Pk CK i , Horp CRXD #3019 VB, VB 43 31l 48
CKH#7 T 60.58% .48.17 % ; NRXD #3 F i) VB #&

CK#1 7 18.21% ; BRXD 0 1) VB, & 848 CK 4
T 49.74% s RX B Y VB, 88 CK 2 /5 T 12.66.
CRXD NRXD .BRXD F1 RX ) VE ¥J#¢ CK BA% , 43
WIFAAR 33.89 %6 .13.18%6.29.16 % .13.99 %,
XTTHREK, RGBT VB, VB, . VB, . VB,
Fr AR CK A TR, Horp NRXD Y VB, BRI
%K, 35 56.36% ; BRXD £ 5F VB, VB, VB, FEAIX
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W B 5 K, A B T 24.26% .22.93% . 46.39% ;

k—FE, CRXD .NRXD . BRXD F1 RX [ VE ¥4 CK
CRXD ) VB SR i K, 18 17.056% . SemE BK, 25K 11.74% .4.36 % .37.82% .55.98 % »

*6 KEBRSSULRSENW
Table 6 Analysis of vitamin content in Huamoxiang 5 ug/100 g
o Fhatist K TEAEE R fvis A 3%
;FEVK%M Farming Water soluble vitamin Lipid-soluble vitamin
Rice type
models VB, VB, VB, VB, VB, VE
CK 241.90+49.41d 117.21+14.36a 269.36+30.65b 44.11£5.16a  0.32£0.02¢ 637.69+191.56a
. CRXD 388.45+36.05a 118.54+12.34a  342.84+45.72ab 4541+541a  0.48+0.02a 421.59+74.36a
Whj;%ﬁgrain NRXD 350.9716.96ab  122.71+11.08a 353.94+15.82a 52.14+2.19a  0.3940.04bc 553.63+163.65a
BRXD 278.75+12.61cd 128.62+1.81a 403.35+14.93a 44.88+3.06a 0.47+0.02a 451.71485.85a
RX 306.97+22.29bc 136.744-3.56a 390.97+75.90a 45.0947.86a  0.41+0.06ab 548.46+74.65a
CK 13.64+1.20a 55.64+6.06a 163.93415.48a 21.89+1.54a  0.14+0.02a 19.76+8.39a
el CRXD 9.06+0.95b 52.93+2.43a 140.394-13.36ab 18.20£2.99a  0.17£0.02a 17.44+0.57a
Poliﬁj; rice NRXD 5.95+1.85¢ 50.5044.08a 133.15+17.51b 12.904+0.47b  0.1440.04a 18.90410.40a
BRXD 6.2640.14c 42.14+4.14b 126.3443.95b 11.7440.72b 0.16+0.03a 12.29+4.09a
RX 10.384+0.93b 48.12+3.36ab 148.40+19.27ab 22.13+3.64a  0.1540.03a 8.70£9.03a
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TR AE AR Y R e R Al ) 5 4R
YRR AR A D2 AR LA FH A 25 5, KRS h A= P
2B Y 2 ST il AR R LA E
WA, e T R S D R RIRT M R
SEROK R U AE AR o AR5 R DU AR A IR
AR SN B E T AR y- 23 TR LA SN AT
VSRR . DI E 25 5k R sk Se kAR ) 247
TE T 245 K RS K by B A A 3 6 AR AR
YK 2),

AFEFPFEERXT RS HER y-BAR TR
T CKA AN [FIRR B A 3, A5 ) I I 3 25
S (P>0.05),CRXD .NRXD .BRXD #l RX By 4 4 2
TR CK & T 3.41%.4.61%.7.27%,
6.62% (F 2A) ;y-AE TR MK CKIERT
39.87% .31.81%.9.91% .26.67 % ; Fh 32 A X 7] VA
PA p-CA SA . 2,4-DHA {7 1E B % 2 5 (P<<0.05) ;
Hr VA (PA p-CA SA it ¥ i 35 5 T CK RX
K M VAL SA & & 50 il 8 CK 42 & 1 48.88%%.,
27.67% (1 2B) ;5 CK M HLE , CRXD #2301 PA p-
CA & & 32 i 6 B2 B K, 20 48 8 7 41.54% .
33.65% ; BRXD ) 2,4-DHA & 288 CK FF 1% 8 B2 5
KLBART 52.78% (1 2C) o AR AW FA (CA
p-HA G RZR AR E(P>0.05), MR A
AT R 5t R i e — 3. &P IRl
VA FA p-CA SA i A 3% 25 57 (P<<0.05) , 84
CKA W&, Hidh VA FA p-CA SA & &%
WA CK 42 15 5.95% .20.22% . 32.24% . 43.29% ; %&

PR PA (CA p-HA 2,4-DHA & 2258 i
(P> 0.05)(F2D).,

KR FEEXNALT RS BB CKA AL,
CRXD . NRXD ,BRXD F1 RX 43 54 CK Ik 34.40% .
22.39%.59.01%.33.28% (& 2E) s WM # R 5 HF K
B BB R A AR 6, CRXD \NRXD . BRXD Al
RXBEAT A 5 2 5 1 0 188 CK AR 1 40.92%
32.06%.49.59%.39.65% (& 2F) , 3-HA 25 | 2 43 J
B CK BEAR T 49.06% . 42.39% ., 64.36% . 55.09%
(2G).
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AT AT T AR R SRR T 248 8K
B H S5 S ERA D &, BRIEHIN, 25 BK
() HA 5 TR B A % B 38 TR, X S AT o
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o4 B, AT LA e R AR A R L IR
T -1 - AR Fp S R AR B 5 5 REOKR TR AT R
INSERR T T, T3 I AT i R R K A TR -
8 - R o 5 A5 XA 38 F K RS BV E B U R S BRI 2 5
R yERy RN &, BERE T IR S
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MR Farming models

3R Farming models

A HEZ Oryzanol; B:y-%3E T2 y-Aminobutyric acid; C: AT PEEER Soluble phenolic acids; D: AN A PEE R Insoluble phenolic ac-

ids; E

£ H & Anthocyanidin; F: ' # Z Lutein; G:p-%4% N2 p-Carotene. VA : F 5 i Vanillic acid; PA: Ji2 JLAHR Protocatechuic acid ;

FA:BIELFR Ferulic acid; p-CA : X} & iR , p-Coumaric acid ; SA: T & H2 Syringic acid ; CA: WIMERR Caffeic acid ; p-HA : X 23K iz p-Hy-
droxybenzoic acid;2,4-DHA : 2,4- ¥ FIRH R 2,4-Dihydroxybenzoic acid .
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Fig. 2 Content of bioactive compounds in Huamoxiang 5
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(P>0.05) , {H J& A [] e - B - R A 72 8L X 8 CK A
AEFE M, Hh BRXDBA A A SRS
T 7.27% WA CRXD B Iy y- 2 TR 7 &
PEE IR R, 15 39.87 %06

L5 b -G - AR b AR X B A 8 FEOR A A
T, A4y i B 2 T AR TR % e (P <<0.05) DA
K BIGYEAE R e R y-2 5 TR im0 Bt
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Comparison of nutritional components in Huamoxiang 5
rice under different models of farming

ZHAO Xiaochi, REN Chao,CHEN Hao

National Key Laboratory of Crop Genetic Improvement/Hubei Hongshan Laboratory,
Huazhong Agricultural University, Wuhan 430070, China

Abstract The content of main nutritional components including mineral elements, vitamins, antho-
cyanins, and other bioactive substances in rice cultivated under the models of integrated farming including
the monoculture (CK, control) , rice-crayfish coculture (RX) , rice-duck-crayfish unit release model
(CRXD), rice-duck-crayfish nomadic duck model (NRXD ), and rice-duck-crayfish large field block mod-
el (BRXD) was measured to study the differences in nutritional quality of Huamoxiang 5 rice under differ-
ent models of farming. The effects of models of farming on the nutritional components in Huamoxiang 5
rice were investigated with comparative analysis. The results showed that the nutritional components in the
whole grain black rice of Huamoxiang 5 rice were relatively rich, and its nutritional value was significantly
better than that of its milled counterpart. The results of comprehensive comparison showed that each farm-
ing model had distinct characteristics. The CK performed better in maintaining the stability of main nutri-
tional components, while models of integrated farming improved the palatability of rice and enhanced the
content of some nutritional components. Models of integrated farming significantly reduced the content of
protein by 9.17%-13.82% (P<0.05), while increasing the content of oil by 2.71%-5.30% (P<<0.05) com-
pared with monoculture, contributing to better quality of taste. In addition, the whole grain black rice of Hua-
moxiang 5 rice under models of integrated farming significantly increased the content of B vitamins (B;:
15.23%-60.58%6,B,:1.13%-16.66 % , B,: 27.28 %6-49.74 %, B,: 1.75%-18.21% ,B,: 20.17 %-48.17%) , oryz-
anol (3.41%-7.27% ) ,y-aminobutyric acid (9.91%-39.87% ), and most soluble phenolic acids (e.g., vanillic
acid:29.77%-48.88 % , protocatechuic acid: 17.58 %-41.54 %, ferulic acid: 6.07 %-16.04% , p-coumaric acid :
14.58%-33.65% , syringic acid: 21.52%-27.67% ) , conducive to improving the nutritional value of rice. How-
ever, models of integrated farming reduced the content of some nutritional components including vitamin E,
anthocyanins, and carotenoids, with relatively small decrease in the absolute value.

Keywords rice-duck-crayfish integrated farming model; integrated rice farming and aquaculture ; nu-
tritional components in rice ; black rice
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