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R ILAEAA R AR A AT, fal R 5 2 ]
FR B S T RO i SRR FT
SEO . VR E . SRR, SRR LE T R
2 A5 A RIAES WFEAs R W, Fit e SRS AT
FEONAT 70 0.9 ~ 1.5 t, HLEHSE R A& = 4
35%. HHESAVEFEMEFE R, HEME RN &
T T K, UEHESED BIFT & PR i s A Y
FHLEE U RTAT I A6 T4 3= 4302 BoKR 1Y 1.4 %
1.6 15 AR = SRR iR R SR,
& FE L AL OB M AT FOREF R, AT
B R TRk aE 1,

FARAT AR S A Z RS S i e
ZeEAT T RARIF I, (EXF R — b Rl [ A 75 s 40
BT 58 AR e 2 o AN () T s 33 5 ol s AR e 30 AR
[, FER SR E TR S i T R R
12 77 A I R A T R BT 25 512, Ao 5 A1
WA AR . PR, B X HAAR A R 52 e 1Y
R G H AR BB A AR 55 TRt R SR A BN
[Fi) A= 5 B ST i e S A A = e R 5 T Y
SEM, RIS S50 A5 % IR A iR B, A= st
st SO S B e G G i e AR ISR B B SR i R L
A EHEES B R si &% AR HR
JORTRT I i 5, LA 38 0 e i R B 1Y
AR . AHESE LR R S 155 . M-81E I
LB IR R, TR R AR T\ T ar
LR TF R FRGE, 23 S e A | 2L A A
11 3 A B SO BURE, 38 8 4347 AN [R)DA 1 B
6 A A 25 R B R T A S, D
1 7 T s S e A %) R AR I 3, o) v SR A i M
DX PR 140385 7 P A BTN, Sk AR Y b R T AR
I AR RS

1 MR5ERE

1.1 ORISR RIS TR A AT T BT
B 21244 (108°73'86"E, 19°06'54"N) ., 146 [ +
Beher+, HEAPIR S RN 14.90 g-kg !, BIHA S
HOH 108.47 mg-kg !, BALA G N 17432 mg'kg !,
PR & 45.86 mg kg™, pH 7.44.,

12 RBEHREMHESR L8R G
1 %7, M-81E FlggkE N 3 A 3 i b, Wl 145
B BRI, PR, (IR A T
BEY AV AR E AL = 240 M-81E i

B SRR, )T RS, RIS
KB an Bl cp B i s B AR R 77 i
e, TP HE T AUR, W A b st E IR LA PR A
Alo R R EBENL X 3T, B S AR E 3 A
INK, BA/NX K S m, 58 3 m, 17HE 50 om, R
25 cmo SR TREF, 47 CHE 2 ki, JS AT, 4C
B 1 KR AR BR AR A P BE R LA B
1.3 MEEIFRR T E
131 REHWRMZ  FRAsRA K B (s
FeATHNER, TR IR R 50%) | FLAAY] kP
R, WL LR ) L I I OF s 58 42 iR
AU, SRJZ S TR I, B/ INX N 43 300 UK 3
—EY 10 BRAF FIE AR R . MR Db IfT £
FEAR I AR & B Y A A, BRIV e e AR
o s e AR ST, AR v Sy i i A R AR T ) 3 T
5 ZEAH . DM AT S = b Al A ) ELAR 2R,
FRUERR AR RO £ 5 R 00 o5t HE AR T b T
RIS FH H 7 RSP B B Joi s SR o i
PR 20 ~ 30 om, B TAEHHFE 105 C HEAH A
T 0.5h, 75 C MM T e E; TR AR TR
SRR E, DX A KA 3 A
IP9, 43 BRI /INX FR ) 2 m AU TREREIETT 1 m?,
FEHL B EB 15 om Ab X B BRI &, 18 /0 X7 i
(kg), IS R B A ™ i (thm ) .
132 FHRHRE KT RS, i
0.425 mm §ifi ¥, 5 A B4, S5 S0 5E & 5207 -
FHLAE 1 FHRIL e Rk e s BRPE R IR 47 4E (ADF)
FH PRI 2F 2 (NDF ) FH Y FQ Y i 2k itk I i)
AN s U VT P AR ) TR A 1R b 3k ) e s
FEIR 53 P I vkl 2 U RELT I FH 2R R B
e,
1.3.3 A AMIE TR & & (Dry Matter
Intake, DMI, %) . A i 1k 1 % it (Digestible Dry
Matter, DDM, %) A K A0 % 45 Fi 4 {6 (Relative Feed
Value, RFV) fHRA K 40 R0,

DMI = 120/NDF x 100%;

DDM = (88.9—0.779 x ADF) x 100%;

RFV = DMIxDDM/1.29,,
1.4 BURKLIBSM AT WPS Office #E47 K
FAEFE 34, F)FH IBM SPSS Statistics 23 #FiEfT
IKEN—XBH T 2250 M M2 515047, B origin2021
TEL
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EAN (R PN R SN R (531 I IR S E PN
BARRMEE TR 3 AR T I NSRBI S R I
N, FEFLASH AN PN AR 25 e N 23, B B
TR M-8 1E f) B i Joit f2k DU 2 B0 Ay 2% ¥ i
A, TER R AN FL RGN 2 TR . TR

1 S HggE AZERAE 3 R B RPN R e
NN N 3 I IR B GRS 8 R
SRR, MgkE N R 8% M-81E KYZ5H
B0 A 2 3 o R 1S R0 M-81E RO FR &
TE 3 A7 IS P9 26 0 St 5 i/, 7E 3L
SR R B T R R, SR bR R TE
3 A B IS PN B ket 1 e A, e L At
LRI N Y S 7 U =Y
SHRAEARTR A B R AR IASR], PRI, AS[R] X))
HHIXH B e SR A A MR % R

#1 TRMSRIME 3 MEEMBREMRIOST H47

sl 30 Bk /em Z£Hl/mm FLBREE /g bR g THIBCE %
S1 284.8143.55de  24.73+0.28cd 1818.17+16.31d 389.95+6.97¢ 21.46+0.56f

Vi S2 317.76+3.66b 26.02::0.14b 1996.71421.51¢ 504.52+10.80bcd 25.27+0.44de

83 310.07+5.56bc  25.26+0.32bc 1935.56+21.68¢ 533.50+11.60b 27.56+0.30cd
S1 272.4146.02¢ 23.80+0.39d 1667.55+23.31¢ 301.07+3.44f 18.06+0.18g

V2 S2 294.06+6.11cd  21.34+0.19¢ 1612.5019.55¢ 465.74+18.98d 28.92+1.52bc
83 285.51+3.18de 19.45+0.51f 1432.37+25.68f 501.78+8.12bcd 35.04+0.46a

S1 305.27+#3.96bc  25.91+0.42b 2097.77+35.46b  489.78+11.44cd 23.36+0.69¢f

V3 S2 345.8148.19a 28.43£0.17a 2240.97+22.52a 528.39+9.22bc 23.58+0.38¢f
83 354.06+5.10a 26.01£0.23b 2181.15+18.90a 671.15£15.36a 30.770.65b

TE: VIZORIES V2R/RM-81E; V3ZRERE A ; SIZ R Y] S23n7Ladl; S3Zon sl . AR/NE R

AN [V A T A A R ] 22 5 35 (P<0.05), R

FEFREIIE, 3 A& b Ay e o B R0 o 22 5
B, BB RR = A 2R S 1SR M-
S1E 22 53 .2, Mg 1 51 M-81E (ki Fl2%
22 3R M-SIE B T 9 & 2 5l 1 5
g E 22 538 W3 FEFL AU, 3 4> S Fh i pk
15 SRR LR G O R 2 R R L SR N B
TS M-S1E MR B3, 5FH 1 ShER
A2, M-81E 1 T-9 it % & 2 = Tl 15
FNLEE A5 7RSI, 3 A Ah Bk & | B kRt
JE AT 2 S B W 1 S RRE
ABZEH B 25 T M-81E 1, & E AW T i it B
L TR 1 58 M-81E 1. LA &5 R LM, [
— 5 B A SRR O AR AR S R A AR AN
— 5, L, A SR ST R S 2R 2 S

MFE 2 AT LA T 15 /N R A
TR Y AR LA IR B i R AE, 40518 28.99 kg
F1145.04 t-hm % M-81E /)N X = i Al HA T AR
PITERREIR B 5 K AH, 430510 24.11 kg F1 120.61
t-hm 25 S /N X it 35 LA T R ™ A AR 7L
BIAR e RAA, 43514 32.13 kg A1 160.75 t-hm 2,

TEARESY] | FLAUI RS 2N 3 ST, 3 4
A AR /N D= ML R B 22 e 5 4
SR, () — d AN [R5 4 AN T, i o
AR 17 R A1 ot A PR it AR 3 SR 40
R2 TEHSRBME 3 MEBHHN~=E S

A B DXRREAg HAE BT E/(thm )
SI  26.18+0.23¢ 130.97+1.17¢
V1 S2 28.99+0.41cd 145.04+2.05¢d
S3 27.99+0.24d 140.00+1.20d
SI  24.112027f 120.611.33f
V2 S2 23.2240.28f 116.16£1.41f
S3 20.80+0.53g 104.07+2.67g
S1  30.09+0.62bc 150.50+3.13bc
V3 S2 32.13+0.32a 160.75+1.62a
S3  31.41+0.27ab 157.121.36ab

22 A EF#HEREMAERE X BT A ZEFF 8
REFMMESRESLLES WE 1 TUEN, I
it 15 M-81E fl&¢tH ATE 3 A E RN, 2
(A A A ) i T F o i I 119 L 97 90 A8 i 34
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ZRANRE, S 1 S02E 5 B 7RG A
Y, 3 A~ S AP A B G e 2E R
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90 + [ M-81E
g - EESEUN ab a
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180} d
i
H_g
& 701
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NN BN EES |
B8] FLAJH Lip Ul
a
a L] it 15
ab 1 M-8IE
s 20+ bed de cde bc Il 5N ped
N — cde de ¢
ig
I
=10+
=
AL FLEAY gt
b
BT AR i S b R AE 3 A I 25 ARt i (a) 1
W i (b) 5 Ee AT

M 1-b ] LU ), 1T 145 . M-81E Filgk
ENTE 3 AR, i oy e o ot 1Y)
EU #0222 U AL, A AR T B I RAE, 4390k
17.85%. 19.45%. 21.32%. fEfhiEY, SE A5
M-81E W22 A2, HIEHT 1 Sr2 5 8E; 76
], S E NS 1 S ERARE, 5 M-
81E M5 038, 7rrL ], 3 MM R R
23 T EHEREMETRNZINEENEFH
BRER MWEITTLUFED, 3AMFAHEA SR

YIRt 5 A 0T A M R B RIS, (H 3
PR AR 15 fe A A B I 2 [ e AR A A B ) ol 2
ANTA], R 1 SoRH B e A R A Y
B EREAR, 340 2 A S RORLER 11 5 DA R 1A 2]
FLAHARALAS B3 o WA 15 OHLIR I A
3A T I PN 2 R R I G A, e A ) LA
WARAL 22 S AN B 2, S SR S S ; M-8 LE A4k
B NTE 3 AN A HE POHLIR G 2 B 1)
B B IE AR R K . 3 A A i T b
T AR E 4 2 B B R B, A B A
Wk B KM, BE 3 N EERINNZE R R
o 3R IR & A AR I A R 2
i 3 ka e, ARAE RS BN IR B e R . TR 1 5
Mgk E NIRRT EER A4 & 2 7E 3 M EF R
B S8 N5 RIS, R 1 S R P R S E
NAEFREIA f 1K M-S 1E W28 D g i 34, I 3
AR, DL RS RG], 28 SR iE e & = A ]
A= B A S I S A [, ER] IS [ X0 Bt 30k
RSB SR S A A R

FEFHREIVIET, 3 A A A RELAR D AR PR IR £F
Yef = RN B A L SR E AN R
AT PR 5 i 0 s T M-S1E; gt 15 A
M-81E BRI 43 F R PR VR TR A7 4 5 2 3% W T
GE A, FEFLGIRE, 3 AN SRR R ER
PRV LT 4 & 13 22 5 W3 Wl 1455 M-8IE
FRELAR 105 ORI 43 & i 25 S R W3, 54BN
B 25 S 24 B 5 Mg 1 SRS E AR A
WE T M-81E (1. TESFAIRT, 3 A5 Rl
WAy T HEVE R R VR R AT e S 2 7YY
2 3 A RN ARLAR D7 5 i 2 N L T
15 FER E N 0] 3 P i 3 IR F M-81E

%3 TRHERIME I MEENBERRRNGIH D

adf R HER% HAEWI /% TIEHERE% MRS % HPEVRIRET A% FRTEVRIRET 48/ %
S1 740+0.19a  2.7240.13¢  6.54+0.15f  4.87+0.13d 52.55+1.46¢ 31.38+0.73cd
\%! S2  6.624023b  2.68+0.12c  7.50£0.10d  5.29+0.14cd 57.21+1.33b 35.41+1.43b
S3 524+0.11c  4.524022a  8.48+0.09bc  5.57+0.15c 51.58+0.86¢ 30.72+0.83cd
S1 5.85£0.12¢c  2.43+0.16c  7.13£0.09¢  4.90+0.09d 51.89+2.12¢ 31.19+1.97cd
V2 S2  543+028c  2.79+0.19¢ 8.67+0.08b  5.31%0.10cd 51.30+0.81¢ 29.88+0.43d
S3  4.40+0.04d  436+02lab  9.40+0.10a  6.04=0.13b 45.21+0.57d 25.22+0.39%
S1 7.59+034a  2.64+0.17c  6.42£0.09f  5.45+0.19¢ 60.8120.36b 34.04+0.66bc
V3 S2  6.98t02lab  3.87+021b  827+0.10c  7.150.16a 67.80+0.42a 43.78+0.55a
S3  439+028d  4.21+0.17ab  8.68+0.06b  7.55+0.05a 65.50+0.72a 42.27+0.74a
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(5 ST 15 AR 1 i B 2 S T M-S1E Figk
EAR . DA EZ5 R, [F— 4 i 2 il o
] — & FRFR b i A AN AR R], B, AN ]
P S R i Tt 25 5

24 FEHESRGBMHESRXEIEERE RN
EES  F 4R W1 SE 3N ETRBIN,
HAY R & o] TH AT 9 5 AU X A
A 1) L 2 0 AT, AL 2 A ) i 2 A
WERN ., M-81E 78 3 MBI, Tk
SRR LI AE T8 SRR G ] F A (R S B
B B, DAL A 2 i S R s B AAE
3NAEBRN, TP IR R, vHA TP R
FIVAEDGE i) A 8 S22 B0 B AT S T s g e 35, A
R 1) 2L 2 B 2 AR . S5 IR ER I, S [RI X))
it SO X T v SR ] P B 25 2B S 2 5

T4 TEHSRAMEINEBRPTYRREE.

"E T RMMERT AR N EN ST S

a3 D BOR B iR/ A AL T /%0 AR R 6

S1 2.29+0.06b 64.46+£0.57bc  114.24+2.91b
V1 S2  2.10£0.05c 61.32+1.11d 99.87+3.89¢
S3  2.33+0.04b 64.97+0.64bc  117.20+1.19b
S1 2.32+0.10b 64.60<1.53bc  116.40+7.21b
V2 82 2.34+0.04b 65.62+£0.33b  119.06+2.20b
S3  2.66+0.03a 69.25+0.31a  142.55+1.91a
S1 1.97+0.01cd 62.38+0.51cd  95.43+0.23c
V3 82 1.77£0.01e 54.79+0.43¢ 75.19+1.01d
S3 1.83+0.02de 55.97+0.58¢ 79.52+1.66d

FEFREINIET, 3 A M AR rT L T R 22 AN
S TR 15 M-81E H 14 J5 R £ o FIAH o
HHAMEY ZR A EE, SREANEFEBE,
TEFLAGEE, 3 AN T R & & iEe T
Wy 5 AA ] AN (35 25 57 0 2 . 7 I b B
3 AT R B B RIS AR X 1]
M ER 25 55 0 25 . S5 0L3R W, AN [w] b ol il v 5
FIE I EA B 25 .

3 it ®

3.1 ARIXIZEIREAME SRR EHRAENE 1
FVEYI I R W 7= 1 52 Z2 Fh A 20 Mtk i R 5
AN R A 2R A 7 ) S MR R AR
FHIFILC 38 40 BT AH DC AR AR L B R T A4
PR AR AT b ol 1) SR A SR B, W g ot s AR 1%
X BRI AT B L T ESE fifF 5y

5 W v S %) o g R 5 e DA 2 L 3] it 2 )
4 5 S AN, 25 2 AU TR 3 W v B ) e T
S RN BT R AR S A R I 2 i T LAl
SR . LA 45 R Y 22 53 AT RE SR IR T Sl
R 2R ME AR TR Bz ) X
AL ZE L W15 M-81E Mg A 3 A LAY
T 55 e DA R ) 300 0 ) R T R i, X 5 i
NAFFE 04 T4 5tk it o A 8 10 ) a0 8 o 4
T, AE SE R B R K S5 5 — B, AR &
KA FHAE ) AR e B0 s SRR 20, AR5
WX HERL 15 . M-81E FIZRE A 3 SR 7E 4k
HEREE 3 A~ 7 A A A S MR b 7 44, &5
R, M-S1E 75 ik 0 i (1% PR 6 B i 5K
TR R L B, AE AR R LA ARk 2
NI, BARE T e DA e A ) L A S o,
A FLAS B g A AR Ak 22 SR 3 N Al
TP AR . Ik, M-81E Z3 S e KAEW)
i, TEFLAIN R LRG3 s i 1 -5 FaRE /Y
LR S S5 i DSl R0 3 L B B G S i, ML
P 8 BIN A 25 AN B A 1 S AakE
N B B T J5 e DA e 30 1) s S A 2 1 /N
DX 7=t S B AU, PR, YRR 1 S sk
NEBRIS e R B A= W i, A6 I BN LA B
3.2 ARINIZEIFHEAMEHEREFRRRAZM 25
BV —A 0, bR T AR, R RS

f Tt PP FEAE 78 R B R RS bR A L R
S NE R/ 1 A A /N £ ) ML AR GtV R e
FRMEDR IR LT 4055 . TRMEVR IR LT AR N TRDRE b S5 wf
TH A BB A3, J Bt R b M PR R 4T 4 B B 1 = IR
L 5 T e e X A e P A R R R B Y
T UGESE Y B, B AR B I AR, e R
B HP P T A T A 5 R P A T A R R
o A XU 2522 F 5 IR 52, v SR It 2 N 5
D SRR bV R S B s T (L md 28 | B
W, R MR VR IR LT A AR AP R A v . B A ST
T, KEBEE NEIRAR SRS, R . ek ar
A ot Ay BT R R AR, A h R B 2
RIFLERY . AREFFEEE R BN, W 1 SRt E AW
MR, PR DR AT A 1 i DA 2 2L e
T, VR 15 ALY F i I 8 L,
B R R AR, SR E N FL B B s 2 AR 22
SR, AR R AR, M-S1E (R . Mk
VL 25 i DA R ) 300 0 e ) L 3ol il e 4, A
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BAPIT 2D o I, SUNTR | PR £ 2 5 1Y
FRE, MFEI 15 M-81E 73 U X # i A3,
2R B NAEAREIIN ] LB 50

RELIE 07 o8 7 0 3 10 PR A R ), LA
R, FOE DV, E IR E G . KRR
SFEE PR W AN R A LI S 5 A
[7) A < 0T PN 22 BRSS9 E 3, 1 0K
SO RIS 2 WY S R N BRI U 2 B A B Y
e TR B 3, AOFFEAR R, 3 AR
RELAE G 2 1 A AR 2 5 0] i S s . mir A
WP, A A & AR 2 2 B E AR,
X EABFFEEE AR, BY 3 A B A
M AT 3 i RSO R A A1, (EL2% 5 A BB S0
B FLAI B FAR AT IR B IR
3.3 ARNIFIFEANHERARNENTZE A
ot P (ELAE D P A ) FH P s v, 764 P oo
SERG R M EE A R P R R
IS0 A BIESE s, T s S AR 4R P A (LR
A LE AU 94 P A AR, A Y I T 4
R RZE AR AR A (B SR R T R e AT
FEAR LR, R 15 A AR X4 T (DA il R 30
FFLPUY I EFRAR, L2 ) 155 2 2 25 1
M-81E A 0] 2] 5030 12 i 498 a3, DAL 3000
UYL N5 2k AR R 21 2L )
FEAR, NFLAGH BB AIN AN 2. 3 4
AR FHHECR/INHERF 9 M-81E, i 145, 2%
N TR — A ) AR 7 P 300 B ARG ] P AR (LT 52
B, B AR A (B0 28 2T A, B2 IR A X
TR ER /NN RERR  H PR 4E. B
AWTEAE R, ARIEFER |, PB4
PRI A — L, T BOH X R A (E A A ] it Ao
AL A —EL

4 % it

ENERUEINE RS R T Y PR e i =S it
TEAE B R . BT R A0 i ROAS [], oA 2R
BEANTR], S35 45 A AR AR TR, PR, o7 AR 4
FEANIFSE SR 8 BT T 4 5 AR AR AR A AR
FE HR R OGRE  . Z5 5 2R W RN B 3R L TR,
BT 15 gk BNLE ZL 2 21 s 200 ) L3 &
1%, M-81E 7E i A0 2 L 2O B LA A3 . 1
AT 15 AR LRV 1D 3 f 45 M-8 1E FZkE A
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Analysis on agronomic characters and nutritional quality of
sweet sorghum after cutting in different stages

WANG Taihang', PAN Chengcai', WANG Yu', ZHU Kunyu'!, XIA Jinze',

JI Yiying', WU Zhizhong', JIANG Xingyu', ZHOU Yang’
(1. Hainan Key Laboratory for Biotechnology of Salt Tolerant Crops, School of Tropical Crops, Hainan University, Haikou, 570228; 2. Key Laboratory for
Quality Regulation of Tropical Horticultural Crops of Hainan Province, School of Horticulture, Hainan University, Haikou, 570228)

Abstract: In order to study the effects of cutting at different periods on agronomic traits and nutritional quality
of sweet sorghum, sweet sorghum varieties ‘Haitian 1°, ‘M-81E’ and ‘Green Hulk’ were planted in Dongfang,
Hainan and cut at three growth stages. Agronomic traits including plant height, stem diameter, fresh weight per
plant, dry weight per plant and yield, as well as nutritional quality parameters including crude protein, acid
neutral fiber and soluble sugar were systematically determined at the heading, milk and dough stages to provide
reference for the planting and harvesting of these sorghum varieties. The results showed that the plant heights
of ‘Haitian 1’ and ‘M-81E’ was maximum at the milk stage, which were 317.76 cm and 294.06 cm,
respectively, and that the plant heights of ‘Green Hulk’ was maximum at the dough stage, which was 354.06
cm. The fresh weight per plant and plot yield of ‘Haitian 1’ and ‘Green Hulk’ increased significantly from the
heading stage to the milk stage, maximum at the milk stage, and were 1996.71g and 2240.97 g at the heading
stage, and 28.99 kg and 32.13 kg at the dough stage, respectively. The fresh weight per plant and plot yield of
‘M-81E’ decreased gradually from the heading stage to the dough stage, maximum at the heading stage, and
were 1667.55 g and 24.11 kg, respectively. The dry weight per plant and dry matter content of ‘Haitian 1°, ‘M-
81E’ and ‘Green Hulk’ were increasing from the heading stage to the dough stage. From the heading stage to
the dough stage, ‘Haitian 1’ and ‘Green Hulk’ increased first and then decreased in the contents of neutral
detergent fiber and acid detergent fiber while ‘M-81E’ showed a decreasing trend. All the three varieties
increased in soluble sugar and crude ash contents from the heading stage to the dough stage, and tended to
decrease in crude protein content from the heading stage to the dough stage. ‘Haitian 1’ and ‘M-81E’ had a
maximum relative feeding value at the dough stage, which were 117.20 and 142.55, respectively, and ‘Green
Hulk’ had a maximum feeding value (95.43) at the heading stage. The results showed that there is a significant
difference in the effects of cutting at different growth stages on the agronomic traits and nutritional quality of
sweet sorghum. Based on the agronomic traits and nutritional quality parameters of the three varieties, the
optimum harvesting stage was between milky and dough stages for ‘Haitian 1° and ‘Green Hulk’, and the
optimum harvesting stage was between the heading and the milky stage for ‘M-81E’.

Keywords: sweet sorghum; growth stages; agronomic traits; nutritional quality
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