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ANEDEEFE R F LR, =m0

2, TR, BB, W W, B, sk %, R o2, K BT
oM R 2 BE, oM SRBH S 550025 )

& E: O TSR R bR R L IRRIEAS . PR M TSR, DUAS [ R AR BR A Rk kit
%, WEFEHARPR FIEPERT . MRFRIBAS L 7R R T AR AR S ARG . A RAR I AR U - s
fb, 2R HRET G, 0. AR 5 A B E R, AU BRI A E EE F R, EAE 6
AR SRR AR AU e LR VEIRAR 16.32% ~ 33.93%; T IRANTA AR AR I /b, JTE B Wi i
ARG . DREGFNRE IR I M B NI, R AR TS, FEAE 6 AR M U S A LA TR
i 30.18% ~ 38.98%; RHAEMEMEFRAYBIMET SR ALK, BMRRREA, WA TFHEHAARR M E TR
P AR 6 TR TR . Z590R | A ORI AR CRIBUE IR TR e, SEMRAERRAEI In—4F, R0
632.276 kg/hm®, FEAE 6 4EAYEE BT 44.13% ~ 53.43%; EAERLEIR TS | BB A SREVE R o IS, i
VEXTH R 1 HUHLAR D7 £ 5 A S22 RHOCPE M 4 R ], SRR S A Rl . 3 . A ML A LA
Ko pH W ZE SR Mgt s LA EEME S0, 28 ARE . SR A DR pH 2 WA DG, REREEE |
IR Tt R P O PR R S AT L R R D R e . BT AR . SR pH S S IEARDG; IR

Jot P A O R R 5 R I A A AR Y BN R AR S ECE TR PR A A VR R M E 3R AL

WREEANR, S = MR
KR O EME; HEEREE; RFBIBA; SUE AL

P (Coix Lachryma—jobi 1. ) N—4FH RAF}
Y, HARRETFMEMZGE. SHE %
7T R A R R U, M TSR 2.33
i b, PR AEE L AR Z A
FEmsZm, B IEEIG H 3, SRR
e 5 RE WO RO R T R K g . AHSCHFSE R ],
HEARAE LRI, E 3RO AT AL TR
OUTRE, I S EFEA LG EREAT,
SEFROTIRIABES) T RE, UEYI ARSI S I RE R —
(AP NERIS Gl (Hiw: LU G /P AL STt
TG, WRFASH LA I B U, AR FEIG I, AR

R HEE: 2022-05-22; KA BH: 2022-07-16

ELTWHE: EEARBEIES (32160516 ) 5 SH0A R 115
H (BRLE H [2021 ] —#%270) 5 SINEBIMIEY 4 TR E
B EH (BRHA TG [2023] 008) 5 SIS L
el B S =W H (B8 [2023] 007) 5 SEHIA R MR
VEVIARE: 5 A4 AR SR RHE BT AABIA (BRHG 5 AA T H
[2019] 56135 ); BNAERZREIFHBMAA “H” ERAATH
(BRAFEEAA [2018] 5632 5 ),

EE=N: 2595 (1997-), Wi-LFgEAE, F98)y n B8 e
FEHE SR, E-mail: 1i1ei080620@163.com.,

BIEE: K2, E-mail: sh6264@126.com,

RAKA L, FHEA W BSRERAL 5 ik
HRPR - e PR FORN G AL R I 25 52 I VR B A 52
M, ELEAR R rh AR B S A M B A2 1
S I REIE G A BAT WM s
e Al B R R A LR . 2. A
AT AR U R A T A (1 S
LR LRRIR, BT EY) A e R i 5 A
WEABZHIE, A KR EIEE LR A
L AR EE ULARGE o ASSCHERTIEA Rl AR AR R
XTREDARPR L EIRET . MAKRE . R A T
LA E, BT TR PR AV SO
BEGPE . WUEMIRCERIAI ECR, LU 1
TIEMBED R ARAEE RN, N EERRR
YA BRI BRI S SRS

1 R E

1.1 RS X AR

TR T DT BV RN 4T (R 1050,
v 250 ), HEERACHEIE, PR 1450 m,
R R 15.2°C, AP K R 1400 mm,
J& T BT 2 A
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1.2 W7k

RIS b B2 /NE 5T, FEXTTT T IR
BE3AALER. HEAE2, 364, TEMILIN R Ab ik
3L A AE (2019—2021 4F ] ) oA A =
HEK-KBF-FE ). EE4M6MH, 3K &
o 7H%, 17 60 em, 7 50 em, FRFEZEE 33333
7 hm’, MBS N 225 kg/hm®, P05 150 kg/hm®,
K,0 150 kg/hm®, B 30% VEFLAL, 30% 1E43EEAE,
40% VEREAL ; . BRAC23RESAL.
1.3 w3507k
1.3.1 g

A TE £ /N X H 3 7O AR AR AR,
PHEMER LI, PR 3, IR %
BRAsT, 2T IOW A B4 IR E, —#aA
SR I BERE, 3 2.00 F10.147 mm i,
F SR FEEE PRI, ) — 4T -80°C
UKFEARATE, THT 58] B 350 B il 5

SRt B R ) U R g R I
TIEFS PSR E AL, 2R
NaOH %5 fil — 8186 bt 6 1k, 480 R F NaOH &
fill — JAAOCRET:, B AR AR HOE, AR
KRR S ARPEE - FHEEP L Bk, SR A
Pk RS - KIGCEED:, A HLTCR R R
Ak - e, pHAEFRH pH iHE .
1.3.2  HIEREE M

it A SR R T S A R PR e 1, IR T
PR R — IR RREA L B, TR i 1 14
KBS AR AL Bk, ORI TEPER A 3, 5-
WK IR s
133 IR

Fis B AR AT T I 22 - AN B . LT R
AR, MENEREEARERS R, B

LSRRG, RS R & I 1 SR
134 MREEE

TEREWIHCT I PRI . RESRIDIRI N, 2%
INDKH 3 SATARFME AR, AR R BT U, R
FH WinRHIZO # RIEA 5001 R G0 17 G R &
AR (em/ 7). AR EHARE (em/ 70) 0 &
RFMAL (em? 7)) AR BB Cem™ 70,
1.3.5  F=aEFh

TEREEIGAIY,  FHIARIGE SEPRat, o 3 7
FAACERERRERR, WIS 75, M 10 ROk A
BivE, BECRIEL. ORI, TR E MR [ 4550
(%) = (B SR - 250200 ) /R R x 100 1,
AR EIHES T, B . BARrR
FIURREZEME ", HUISTER R FChidEmE
SRRV RY SR U B I A T SR 4
B (il sz ), AR R B = A Lt
L4 BAEGEtsrbr

FIH Excel 2010 F1 Origin 2021 #1785 5 3 5
2, FH SPSS 25.0 #4758t /34, JELL LSD ik
(RRTE e L v

2 ER5HMH

2.1 AR[AFEAEAR PR X B AR bR 4 1S 53 )
XAV EAF B EORPR 3R (2 1)
AL, BEEEVEAERRAAER, Lt Ak, o
SEER . AL A pH B R R, HOAR &R
AERR A 25 5 8 HIEA A AR R VR IR A HE K
Bl LTy, AR 6 ARRT R B, R S A
S35 020 F1025 gk, HLIEAE 2 AEFNECAE B2
T 66.67% F119.05%. T LLI 5 A8 RICHA RN 808 1% e
WRECA, FEAE 6 4F b 2 440l i B AIK T 57.46% FI
57.85%, VEAE 3 AERIBHAFA S BRIk, A 12222 meke,

R TREEEERENRFRLEFRSSETL

i AR R B i R AR T AL oH
AR (g/keg) (g/ke) (g/ke) (mg/kg ) (mg/kg) (mg/kg ) (g/kg)

T 24 012£0.02c  087+002a 2278 +£040a 14870+0.75a  7.71+0.16a 172.07 £2.61a  4086+0.6la  6.01 £0.09a
34 016002 088+00la 2255+027a 12222+043c  399+073b 16251+4.15h 3438+227a  441:0.07b
64F  020+00la  057£001b 1609+047h 14394+305h 328+031b 7253x2.15c 2211£5.11b  4.57+0.09%

At FefE 021£0.02b 125:017a  2649£056a 217.85+236a  7.22+040a 18571+138a 5292:213a  6.67£0.06a
44 023£001b  078+0.02b 1942+050c 152.57+2.04c  542£0.12b 100.61+1.74b 5036+235a  5410.35h
64 025x00la  074+004b 21.55+030b 18230+0.78h  223+0.15c 69.30+0.66c 50.17+1.10a  4.84%0.15¢

e AR RS R R NS SRR 22 7 W3 (P<0.05), 2. 3. 5,
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SG35EAE 2 AR BRI T 17.819%, 1R 6 4EA L
S b 2 AR B FEAR T 4589%., IRAL S EAE 4 F1 6
AR IR AR O SR
O3 ) B BEAR T 37.60% ., 24.93% . 45.48% F1 40.8%
69.11%. 62.68%, FEAE 6 4F- () - 3FE B FIAR i 2 o =
FEAS VRS ) B 5 FRAR T 18.65% H1 16.32%, EAE 4 Fil
6 A BT & & LLACAE T IR T 4.84% F1 5.20%,
FERARE, DLSSRERY, EESEE SRR 1
ek, AREENIN, Wi, SR AR
SR B SRR, MR HAI A
2.2 ASTA)HEAEAR BR X U B A 38 mT 85 F: G
AT

AN TR AR A B 3 5 ) 3 AR B U

I 24 234

10 | D344 B30 4R a
8,
30 L
D 6k
"3
Fg I
X 4r
~ L b b
2 c
L C
. = KX
Tl Wik
3.0 b _?_
ED 2.0 b
= 20 |
5
=] b
T 10 f %
0.0 4
Tl

B (1), A3 v w355 5 40 TR R0 2R T AR
Rl A EAEBR A T PR, BRER n A ks
WA, T ILEE 6 40 1 E40 B Ak A ik
VE 2 4E43 5 5B IR T 87.02% H137.16%, A 6 4F
) - 48 LR R HOE AR 2 FN 3 AR I K T 2.27 FI
2,10 1%, IRALES AT B - 59 40 v Ak 26 A A B0 = T
FIAT AR, 43510 9.40 x 10° Fi1 2.96 x 10° CFU/g,
HAE 4. 6 4EHY T AN B AR AR S ESVEA L4y
W) REAK T 72.45%. 35.14% 1 89.04% . 39.86%,
HEAE 6 A1) T B R HEE 4 AR RERVE T RIBE K
T 120 F1 175 %5 3N TR S TR Y A Rl I VR AT
PRSI B 50K, DA R E T EBUR PR 58
FLH . AR AR, ) HR AR

10 - a
= a
8 - -
™ — ER [—
5 o . =
il ! b, b = N ) —
m% 4r — :
- — 1 F
27 — | =

Tl

Hm
=
= 157
E;i&
1
= 10}
=2
50 b
¢ c
0 == R4 B
Wk

B AEEEFRESNREDRETERNENHETL
e PR PAFHE R NG FREOR 25 B3 (P<0.05) . Tl

2.3 N[ EEAEATE BR X MR s - S TG 1 4 2 1

AN AR AT BR A BUAR B - Sl 6 M AR AU A7 A
FES (F2), MEEFRMER, TR
AL EIEG PE R T RS T AR, hibRdL
IRI6 T E A S BHE TEZE E T, DR . R A A
B VEBERR BTG PR . R IL AR 6 4R Mk
SBT3 4F W2 R R 10.59%, WAL EAE 6
AR I Sl AU T LA E B R 63.87%. T Il
HEAE 2 AF A IR A ERE R TS YR K, 43R 1.00 A

83.57mg/( g« d), HEME 6 4RI R E T T 22.00%
H126.55%. FRMEMFRERGE FREEHETE, E1E6
SRR VERE RS R LU ISR 3 A 2 TR T 18.63%.
WRACFE YRR R ARG 2 LR 4. 6 -0 3 3
& T 5570%. 60.13% F125.76% . 26.82%, %AEALFH
PR IREEPER K (298 me/ (g+d)], #EAE4F16
AR AR ) S R T 29.87% A1 49.33%., 45 ]
L, EEAVERRAR T - MERES . RO AR M ARG
P, A AT
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B2 AEEEFRESRR D EEEETL

2.4 AEEVEAFRXTE TR RIE S0
HEAERTE DA IR RAE RS 2 (3R 2),
BEAE SRR, Y ERRK . BIRARM
LR RT3 HAR IR R SRR BT R
P FIEE 6 AEME PR R A KR, HIKER
JUIEME 6 4F, #VERE A AR RIL S50 .2
T EEFRR . 2 MBI E SRR R K
WA ER . SR RREFAIREFR SR 7
IR BN . TERESRIN T I IEAE 2 0 S8R T
6 4F W m H 27.76%, WALFEAE BARTK /3l Fe A E
4 16 4 11 28.98% H1 63.89%., F 1A 2 4E )
RAZ AR, SRR R AR 2 SRR L AE
6 4F 43 9 B & i Y 30.60% ., 67.69% F131.19%, %,
JeHe 1 L AR 6 4520 1) i 3% 5t 33.14% . 16.38%
H127.09%. EEMHEDRARAERKAR, I
X A B
2.5 AN[EEVEA BRI EE ™ 5t S s MR 2
T AR R B MR (R 3)
AL, Bl EVEAERR P3G N, 2 ANt ) B X

B ORI, TR, G5I0RAEEI R R
faH, H2ZEFRE, 10 R0 FTR 56 A B AR
PR, HEZESAREE, FILEE 3 F 057 ORI
FEE 7 ORLEE LU AR 2 443 ) i 2 BEAR T 12.93% FiI
14.55%, EAE 6 4E M 57 ORI B, &g b 5 A 45 52
FIHEAE 2 4F 5 5 W EREAR T 31.88% . 41.69% i
7.37%, W BIEE 41.70%. WALIENE 4 F1 6 414k
TORLEL LG A AR 43 50 b 25 B AR T 29.44% i 32.65%,
TR w3 ] B E FRAR T 15.32% F1 26.24%, 47k
) B E AR T 43.39% F1 53.43%, 43 50 Wt ek
7= 43.39% 1 53.43%. L LM R B, HEEAEAE R i
ERWE SR, MEEEIRER, B g
TRE, BUELLGEEFERR Y AR (x), e
PERCH AR R (y), HATEIRSH (F4) E,
HEARERR AR 147, FE R O/ 145.74
AL, TR E R RE S ORLE 3 1) T B 3.318 AT 18.97 g,
EIRTRE 1.4%, B 58/ 632.276 kg/hm’,
CIRARLE (A 2 i S YU DR AC A [N B A R i
SRRk, HEM T R R N R

S
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R2 AEEEFREBEIRABLS

i - y— 5N ESIS R HAR SR R R EEY=Ruvil
(em/ 7)) (em/ 7)) (em™ %) (em’ 70)
il EL ST 24 9857.31 + 266.20a 8.61 + 0.46a 4284.42 + 424.90a 163.36 £ 33.15a
34 6645.35 = 95.99h 7.13+1.23b 3619.29 + 233.28b 151.69 + 41.78b
64 3910.77 £ 105.51c 6.64+0.41b 2494.27 = 171.96¢ 134.59 +31.72¢
il 24 11841.96 + 640.71a 16.79  0.10a 7596.25 + 398.82a 421.05 £ 11.59a
34 10984.02 + 618.75a 16.00 + 0.73a 7155.53 £ 327.25a 331.25 +25.26b
6 4F 9943.09 + 643.92b 12.86 + 0.30b 4529.85 + 114.99h 285.58 + 45.50b
IR 24 12387.19 + 356.23a 23.07 + 0.84a 10526.20 + 442.87a 589.70 + 55.42a
34 11673.45 + 381.25a 19.11 + 0.30b 9698.52 + 272.39h 429.32 +56.34b
6 1F 8947.86 + 440.39h 15.26 + 0.66¢ 6415.44 = 216.84c 320.95 + 19.73¢
A 24 11940.11 + 563.47a 17.65 + 4.26a 8981.52 + 326.03a 466.20 + 44.49a
34 10032.17 + 643.98b 15.65 + 3.36b 8714.53 £ 461.58a 388.92 + 27.99h
6 1F 8602.85 + 688.80c 8.59 = 0.35¢ 5223.45 + 366.35b 267.61 + 46.55¢
Wit ELSIEY (8 17726.77 + 248.20a 12.68 + 1.53a 7588.94 + 158.45a 264.91 +34.15a
4 4 7703.75 + 284.23b 8.31 +3.49h 3884.86 = 99.07b 162.96 + 54.18b
6 4F 4815.26 + 326.29¢ 6.04  1.18¢ 2332.66 + 206.42¢ 104.50 + 43.26¢
) EiY(a 33239.46 + 381.55a 28.16 +2.72a 14311.49 + 189.47a 619.70 + 53.75a
44 22130.80 + 481.77b 23.07 +2.84b 9441.35 + 167.56b 408.28 + 66.54h
6 4F 14995.94 + 394.41¢ 15.81 +3.31c 7600.69 + 234.92¢ 372.15 +36.83¢
TN L8 35386.42 + 716.19a 37.96 + 1.51a 18302.67 + 244.66a 835.52 +35.71a
44E 25130.80 + 739.01h 28.39 + 0.96b 12881.52 + 490.17h 633.63 = 18.01b
6 4 12778.68 + 837.34c 2538 +2.34¢ 9882.98 + 133.85¢ 609.16 + 16.39h
e8] LiY(8 31127.60  592.17a 23.97 +0.88a 15196.80 + 428.31a 489.63 11.53a
44 10132.17 + 543.98h 15.65 +2.16h 8781.52 + 561.58b 328.92 +27.99h
6 4F 10602.85 + 588.50b 10.59 + 1.35¢ 6223.45 + 466.35¢ 267.61 + 46.55¢
x3 AREEERBENFERFEERHOTHK
i HAE 10 RDRK 10 Koki5E P— T (V¢ TN L5 s
AR (em) (em) (g) (g) (%) (kg/hm®)
Tl 24 877+0.15a  7.00+0.85a 2723.00 £167.00a  77.12+£091a  199.75+12.24a  95330.0la  6657.67 = 407.89%
34 920+0.78a  5.93+0.40a 2371.00 = 71.00b 7652+031a  170.69+627b  94.00+0.05a  5688.99 +208.87h
64  893%0.15a  5.87+042a 1855.00 + 184.00c 7127 £4.06b 11647 +5.57¢  8833+0.01b  3881.83 = 185.66¢
WAL A8fE 10.17+£038a 7.07+1.22a 2306.00 + 131.00a 93.69+3.08a 208.45+6.84a  96.33+0.02a 6947.53 +228.01a
44 923%0.55ab  6.23+0.12a 1627.00 = 43.00b 7934+274b  118.00+3.52b  91.33+0.01b  3933.05+117.27b
64  880+0.52b  5.90=%0.6la 1553.00+109.00b  69.11£2.33¢  97.07+4.13¢  89.00+0.01c 3235.46 + 137.67¢
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x4 EEFEREBENTFERFEHKHEEXER

bR A1 5 R
(BT y=2582.92-145.74x 0.478"
THiE y=89.45-3.32x 0.738"
(VA€ A y=218.13-18.97x 0.856"
S y=0.97-0.01x 0.927"
i y=7270.39-632.28x 0.856"

e e FORAE P<0.01 ARG 3 5 * R AE P<0.05 KA
TRE, %6, 7. 8,

2.6 A[FEAEAFBRXE TR R

M5 AL, AN R VA BR 355 8 T
it BEEEMEAFRRAGE I, ECIR AR B
MISCHEFERY S i P, orAb Bl e 22 55 3%,

FHAE I RURLAR D7 & it S e TR B a3, T Ik
6 A1 114 5 150 T Y T W R S A E A IR (2.53%
M3338% ), Hi%AF 2 AR50 0 0B AL T 45.36% il
7.64%, FEAE 2 AERREIR i LR 3 F 6 4435
HFERE T 21.74% 1 27.27%, A 3 AR
T (14.09%), WEAE 6 4F B 3N 19.41%.
WAL IEAE 4 F 6 4F 35 BT IS s B i e R o 1
R % 37.15% F160.91%, FEAE 4 F 6 4 1) 35 13
BEVERY . WER O 2 HL AR R ) B PR AIG 21.01% .
20.83% H127.39% . 29.17%, VEAF 4 4EAEEDURLIR DG
Erigd s (578% ), HEAE 6 40 3 5 H 16.96%
IR HTAE AR, AR R A R T AR
SCREVER A R o i MR, TR T

x5 AREEERENMRTH (%)

b2 AR AR WHETER TR HLAE bichiIEilit
Tl 24 424+0.17a 36.14 + 4.68a 0.28 = 0.02a 13.14 + 0.58ab 4.90+0.13a

34 3.190.42h 35.68 + 4.00a 0.23 +0.03b 14.09 + 0.83a 4.81+0.19

6 4 2.53+0.15¢ 33.38 +2.45a 0.22+0.01b 11.80 + 1.49b 450 +0.25a
Wt (e 4.63 +0.35a 36.65 £ 2.62a 0.24 +0.03a 10.78 + 0.85a 5.60+0.17a

44 2.91+021b 28.95 + 1.60b 0.190.01b 1169+ 1.87a 5.78 £0.5%

6 4 1.81 + 0.44¢ 26.61 +4.47b 0.17 = 0.02b 943 +2.73a 4.80 = 1.15b

2.7 EARET LSRR A R R
PR AH SR 2R RO e A i Jo 452 )

271 AFEARAFRR T SR SRR Yo
UG EPS iy /)

FHICAR 3T AN TR AR AR FREE DR B 1
BERCE Y B A SRR OGN 3 B,
AR AR RT BRSBTS
AR A Z TAT A A DG TR DU SRR
P18 40 BT PO PR RS A A T . L A
R pH R E IEAE, SRR L R,
AR E BRI RYEAR; AL T4 =R IR
B S5 FEEIEMR, SR S5
PSR i
2.7.2 ANFHEVRAEBREE EORPR T RS E S A )
o A A i

A YRR RS AR G A R
Wl (3 6), AR S A MG A T 1
RO, S REMEE R R P AR % P S M 3%
IEASS; HE S RS G W AR,
PRI R ORI T 1 S A0 S 3 ARG T A S R

ARG RS, SRR . DRAE IR EwE
FRBEHG PR W8 IEARDG, BRI rh o i
ViRt R A A, FEIRA IR T SRR

1.0

o it A2iE  m3E
* HF @ 64F

RDA2 (20.72% )

-1.0 RDAL (77.34%) 1.0

B3 ARZEEERTEEELIERS
AT SRR AE = R X
. OM, TN, TP, TK, AN, AP, AK Z}HFRAHE, 2%, .
A B A S

S

(T
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F 6 TEMEVMHEMEEENEXXR
fabr P U ied] AL AR R JoR AT TR W R WV
gl 1.000
B -0.673" 1.000
i 4] 0.880" -0.395 1.000
i AL AR -0.813" 0.566" -0.555" 1.000
TREARHT L 0.845" -0.605" 0.811" -0.626" 1.000
ORI 1 0.942" -0.603" 0.738" -0.918" 0.773" 1.000
PV AR T 1 0.759" -0.310 0.793" -0.655" 0.658" 0.702" 1.000
273 AFEVEFEREDRPR BT S BHE SAh, RIS SRR 6 bR B R IEARC

YRR A

IR TS SRS AR S T R
(£7), SAMABHINE S 20, 2 BHEE
BEMEE ARG, SAMPES R pH 2B
FAOG; HEREREEME S 2R & EHEARE, 5
RIGTR BN RFE MR F B BREEAAILRE

RRYEWER IS LS 280 . A, AR SRR
FIEMK, Hew, R SR, pH 2R EIE
FAG . DA b R e PR o e A 2 1A A A
HWMME, “HEMEAER, Uik LR
b, AR SRS TR, IR IR 32 3]
IR

®7 TEBEAMRMEEENEXXR

LN T S U TR T 1 RS A P P i 0 12
2R 0.270 -0.080 -0.276 0.262
e -0.790" 0.874™ 0.862" 0.777"
A -0.632" 0.855" 0.749" 0.584"
TR -0.390 0.6617 0.5917" 0.675™
G -0.537" 0.561" 0.684" 0.472"
R -0.763" 0.687" 0.7917" 0.436
LT —0.067 0.641" 0.267 0.580"
pH -0.533" 0.714" 0.754" 0.666~

2.7.4  A[FEARAFEBREE AR PR R 5 =
Ly B AR B AR S 7 B

M8 fral L, AR R I
VO I ASEIILITEEE R TE 3 SPS E s R Lk e A
FE AR AR S R R R, 5
JORLEL , BRUCRIEL, P DR IR . SCHETERD |
HLE A& B ARG, e a5
JORLEE . TR, S50, PR

W TEAR DG, Bl S0 5 TR B AL I 75 A
RERFEME, SHEASTREREAME, A
RO AU AR S B S R ORI R ORLE, TR
OGRS R RIEERE . R R A ST BETE
B B IR, AYLRE RS TR E A
RELIR W5 5 i 52 35 M 38 I AR OG, pH W 355
Wi ORL R, TORCEE . BESEAR R A AT LR
.

S

(T




——

(T

rhE SR 2023 (6)

®8 TEEBAMREFERFEMEKIN&ERMEXE

Bzt KA = ] R A AR R AL pH
TR -0.674" 0.739" 0.739" 0.201 0.827" 0.965" 0.132 0.669"
BErORIER -0.853" 0.443 0.522° -0.122 0.688" 0.852" -0.151 0.405

Tk -0.096 0.875" 0.687" 0.579 0.710" 0.708" 0.482° 0.796"
LR -0.566" 0.828" 0.836" 0.258 0.815" 0.968" 0.365 0.704™
FE -0.674" 0.739" 0.739" 0.201 0.827" 0.965" 0.132 0.669"
AR -0.566" 0.724" 0.657" 0.286 0.913" 0.885" 0.217 0.766"
R -0.727" 0.236 0.347 -0.087 0.661" 0.645" -0.225 0.415
SCHEVENY -0.670" 0.458 0.341 -0.049 0.505" 0.665" -0.266 0.317
HEH -0.613" -0.041 -0.032 -0.563 0.236 0.387 -0.373 -0.141
HLAR IS 0.413 0.319 0.329 0.476" 0.081 -0.021 0.702" 0.409
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3.0 EAEXEEEAR PR R A R

EEARAE L SR IR LU R, AR IR
e XA AR R BT R, AR
fidi L35 pH FRAR, BSAMARWE . A& it
EEAEAR BRI AR, R AA LR & 5
BAETHRRE RS, IR S e E A 0
ABETEA, B A R S e B AR Y
BEITR BRI RO, BT L, R AR
LTb, R PR LS R AE R A
PR RBESTE, e R R SE R
BT, EEAE 6 AF R BT A S B E IR TR
P, XRMKIEEAR T LIRS AZERS, PR
TR R

G W S AR AR PR A 25 0 T 2 AT
oy, HAEHSRERL BER AL KA L i
T BB T AR ks T R R
LS ATT Fa I e R D €2 R G =R AN ]
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TR RO A 0 AR R B R
(4 fl . AT . A RO SR R pH X 2R AT 2k
RO A I O R A I, 0 B A ]
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e, A S P R ISR R BB AT
R, MG RS IR AT AR W AT OGO
F, AR LD AR . IREEALT AL
R 5 E A ) IR 5 3 TE ARG T, ASHE
FEATPREW], B AR BRI R R bR L s P AR
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FA LB B 44.13% ~ 53.43%. #8770
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4 HHig
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Effects of different continuous cropping years on soil characteristics, yield and quality of Coix

LI Lei, FU Jing-feng, WEI Sheng, ZENG Tao, WEI Hai-long, ZHANG Jun, CHENG Yi, SONG Bi" ( College of
Agriculture, Guizhou University, Guiyang Guizhou 550025 )

Abstract: In order to explore the effects of continuous cropping years on the rhizosphere soil characteristics, root
morphology, yield and quality of Coix, Coix with different continuous cropping years was taken as the object, the changes
and correlations of rhizosphere soil properties, root morphology, yield and quality of Coix were studied. The results showed
that the soil with continuous cropping of Coix acidified gradually, the content of total nitrogen increased significantly, while
the contents of total phosphorus, available phosphorus and available potassium decreased significantly, and the content of
organic matter decreased gradually with the increase of continuous cropping years, the content of alkali-hydrolyzable nitrogen
in soil after continuous cropping for 6 years was 16.32%-33.93% lower than that of crop rotation. The number of soil bacteria
and actinomycetes reduced dramatically, but the number of fungus increased gradually. The activities of soil invertase,
urease and acid phosphatase decreased significantly, while the activity of catalase increased significantly, and the catalase
activity of continuous cropping for 6 years was 30.18%—-38.98% higher than that of crop rotation. With the increase of
continuous cropping years, the total root length, total root surface area, average root diameter and total root volume of
Coix showed a downward trend. The 1000-grain weight, seed setting rate, grain weight and number of grains per hole were
significantly lower in 6 years continuous cropping than those in rotation, and the yield of Coix reduced by 632.276 kg/hm” for
each additional year of continuous cropping, the yield of Coix that had been cropped continuously for 6 years decreased by
44.13%-53.43%. The contents of soluble sugar, lysine and amylopectin decreased in continuous cropping Coix, and the
effects of continuous cropping on crude protein and crude fat contents were not significant. The results of correlation analysis
showed that the contents of soil available phosphorus, available potassium, organic matter and pH of continuous cropping
Coix significantly affected the number of microorganisms. Catalase activity was significantly negatively correlated with total
phosphorus, total potassium, available phosphorus, available potassium contents and pH, while sucrase, urease and acid
phosphatase activities were significantly positively correlated with the number of bacteria and actinomycetes, as well as total
phosphorus, total potassium, available phosphorus, available potassium and pH. In soil physical and chemical properties,
the contents of available phosphorus and available potassium were the main factors affecting yield and quality. Continuous
cropping worsened the chemical properties and microbial environment of Coix rhizosphere soil, and the root development was
poor, which worsened the yield and quality.

Key words: Coix; continuous cropping; soil characteristics; root morphology; yield and quality




