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Abstract: To determine the optimum harvest period for sweet sorghum (Sorghum bicolor) in central Ningxia, sweet sorghum
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‘F438’ was used as the research material, and its field productive performance and in vitro digestibility were studied at four
harvest periods (jointing, heading, milk, and dough stages). The results showed that the number of stem nodes, stem-leaf
ratio, and dry matter yield of sweet sorghum at the dough and milk stages were significantly higher than those of the jointing
and heading stages (P < 0.05). The harvest periods had a significant effect on the nutritional quality of sweet sorghum except
for acid detergent lignin (P < 0.05). The crude protein content decreased significantly with the delay of the harvest period
(P < 0.05), whereas the water-soluble carbohydrates and starch content increased significantly (P < 0.05). The neutral
detergent fiber and acid detergent fiber contents increased after the heading stage and then gradually decreased, reaching the
lowest levels at the dough stage, with DM values of 58.92% and 35.52%, respectively, significantly lower than those of the
jointing and heading stages (P < 0.05). The in vitro dry matter digestibility of sweet sorghum at the dough stage was the
highest (53.53%), which was significantly higher than that of other stages (P < 0.05), with an increase of 4.01%~9.33%.
The in vitro neutral detergent fiber digestibility at the jointing stage was significantly higher than that of the heading and milk
stages (P < 0.05), with an increase of 5.21% and 5.54%, respectively, whereas no significant difference was observed
compared with that of the dough stage (P > 0.05). The digestible dry matter yield had significantly positive correlations with
dry matter, dry matter yield, water-soluble carbohydrates content, and starch content (P < 0.05). The digestible neutral
detergent fiber yield had significantly positive correlations with dry matter and dry matter yield (P < 0.05). The digestible
neutral detergent fiber yield and crude protein content showed a significantly negative correlation (P < 0.05). The highest
digestible dry matter and neutral detergent fiber yield of sweet sorghum was harvested at the dough stage, at 13.35 and 4.91
t'hafl, respectively. In conclusion, the optimum harvesting period of sweet sorghum was the dough stage in central Ningxia.

Keywords: sweet sorghum; harvest period; field productive performance; in vitro digestibility; digestible dry matter yield;

digestible neutral detergent fiber yield; correlation analysis
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W R R B B RA B (P < 0.001), H
SRR ROl 2O Ve b B B R T T R e R
(P <0.05). #f7% NDF 1 ADF & & 76 3k 5 1 2 4ih
FEHA b5 B WSO A 4E 5 320 T B, 7R S U B 2
WA, 70 9N 58.92% Fll 35.52%, i % T4k 15 AN
AR (P < 0.05).
2.3 R GK ERER & RSN B M BEEE B

G A0 b SO0 I 3 IVDMD B 5 (R 3), N
53.53%, W3 T H Al 3 AN (P < 0.05). BEAE IR
SR AE ), & s 32 mT WAL T 9 0 7= B 8 -t
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Table 1 Agronomic characteristics and yield of sweet sorghum in different harvest periods
ES PR EX BRI P AL ke EWH MR TRREE TYRTE
Harvest Plant Stem Leaf Yellow leaf Node  Stemtoleaf Dry matter Dry matter
period height/cm width/mm number per plant number per plant number ratio content/%  yield/(t-hm 2)
~ﬁﬂﬁ'ﬁﬁ 391.47b 18.80 15.70 4.20c 11.30c 1.61b 18.81d 14.34b
Jointing stage . . . : ) : : :
ALEEY] 458.76a 17.23 15.50 5.90b 13.60b 1.83b 24.84c 19.70b
Heading stage : : : : ) ) ) :
FLAAY]
Milk stage 457.92a 17.06 14.60 5.50b 14.90a 3.09a 30.61b 23.69a
i
Dough stage 477.24a 16.70 15.70 7.10a 15.20a 2.99a 39.20a 25.11a
SEM 6.59 0.45 0.28 0.23 0.32 0.23 2.31 1.51
P <0.001 0.374 0.454 <0.001 <0.001 0.008 <0.001 0.018

SEM: MJEbsiERR; FFIAENG PR RN 22 7 B3 (P < 0.05); TER.

SEM: standard error of the mean. Different capital letters within the same column indicate significant differences between different harvest periods at the

0.05 level. This is applicable for the following tables as well.

®2 AR SREFLER

Table 2 Nutritional components of sweet sorghum in different harvest periods

%

HHL 8 F5E(CP) AL RO G PI(WSC) — e BMEEEE BRI
e 3 17 Crude protein Water soluble carbohydrates ” EE]% Z14E(NDF) £F4E(ADF) KJ5iiZ(ADL)
Harvest Sk 4 bk D (EE) Neutral Acid Acid
. 3 i 3 H Starch  Ether
period Whole .= Whole = extract detergent  detergent detergent
plant Stem  Leaf plant Stem Leaf fiber fiber lignin
A 6.57a 4.12a 9.19a 5.35¢ 10.13b 2.58b  5.60b 2.52a 66.45a 40.62a 6.83
Jointing stage - : ) ’ ’ ’ : ) ’ : :
TR 4.66b 3.59ab 8.13ab 6.94¢ 8.95b 220b 591b 1.03c 68.57a 42.04a 6.45
Heading stage & . . . . . . . . . .
T
Milk stage 426b 3.03b 694bc  1421b  17.95a 534a 10.49a 1.46bc 60.28b 36.06b 6.08
s 23
Dough stage 3.79b 1.84c 6.04c 17.35a 18.62a 551la 11.6la 1.78b 58.92b 35.52b 6.56
SEM 3.81 327 411 15.14 12.95 4.66 0.83 0.19 1.27 0.89 0.19
P 0.018 0.004 0.007 <0.001 <0.001 <0.001 <0.001 0.007 <0.001 <0.001 0.628

3 m T A A TG (P < 0.05), 2l & 5.21%
F1 5.54%, {0 5 i 200 22 5 A B 2 (P> 0.05). &
GELE U AR vV AL P P e vk A e P B s, A
491 thm >, &% & TR (P <0.05), {25 3 F 0
LA ZE AT 2 (P> 0.05).
24 HHEREFMESEINELERERIERME
T

B T (DM) & & AL R KA S
(WSC) & & AIiH AL T4 )5 (DDMY) /™ & Fl ] ¥ 1L
PR PR 41 4E (DNDFY) 7= & W 2 1E A 5K (P < 0.05)

ED. TYHRFES CPETERE MK (P<
0.05), 5 DDMY F=m i3 IEA% (P<0.05). CP & &5
DNDFY & & EE A% (P<0.05), WSC 4 &5 DDMY
PR IEA G (P <0.05). k&S IR
4k (NDF) FIER I eIk 41 4 (ADF) & B & U 9% (P <
0.05), 5 DDMY 7 & & # IEAH ¢ (P < 0.05).

3 i
31 ARMGRHAM SRR EHRH T
AT FE b SRR L 2R TR A A
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Table 3 In vitro digestibility and digestible nutrient yield of sweet sorghum in different harvest periods

RANFI) AL, P b i Yl i £ 4 AEA TR AT A M e R T 4
WK Z(IVDMD) {4 1L (IVNDFD) (DDMY)7* & (DNDFY)/* &
Harvest period In vitro dry matter In vitro neutral detergent Digestible dry matter Digestible neutral detergent
digestibility/% fiber digestibility/% yield/(t'hmfz) fiber yield/(t~hm72)
T Jointing stage 46.99bc 36.53a 6.74b 3.46b
i fH Y Heading stage 44.20c 31.32b 8.70b 4.22ab
LI Milk stage 49.52b 30.99b 11.71a 4.27ab
##43 Dough stage 53.53a 33.33ab 13.35a 491a
SEM 1.11 0.92 0.85 0.92
P <0.001 0.054 0.002 0.072
T4 o3 7 R T I e SR SO S S T R G L X 5
DM Atis S BE A B PR M AR BB R G T bk
DMY @pMmy o ey e ey PR 2t [14] 1 2 1
- i LA TR . B A B LA
WSC @ @ @ wsc EORAE R G S S MEEEME 5
Surch @ @ @ @starch ES i TEPQVS T WA R T HE SN o S
EE L M EE FE R ZOMAR T R B o AW 50 Al e A Y o
NF QP @OO@®@® NoF Jo ZEH BT BEAIC TR DR AT R 2 i v et — Bl R
- : : ; : = .A;FADL o, % a@t*ﬁ%m%ﬁ%miiﬁ“fjﬁ%
Vo> 9900 ® o @@ s Y AT 7 K SRR
woro (@ @@ ° ® o KA AV 35, WIAE A K BN B Ik, M4

M @9OOO®*>0® ® @ oy
Y 9@ OOOe00 000
|

T
-1.0 08 —0.6 —0.4 02 0.0 02 04 06 08 1.0

2R 2% Correlation coefficient

E1 HeREFRRSAHEHLFAITENHEXMESHT
Figure 1 Correlation analysis of nutritional components and
digestible nutrient yield

DM: T#J5; DMY: T¥Ji/~&; CP: M&HEMAK; WSC: A
YRR & Y; Starch: JEHY: EE: JEWi; NDF: thiEBE#er
%; ADF: MRVEWeuk4F4E; ADL: MRMEDREEAITE;: IVDMD: {4
ShTH B AL # . IVNDFD: fRSh o P e £ 4V {b % . DDMY:
FVH AT )5 & DNDFY: WIS PR e e i 5. Atk
AIEARR, W ERRAAIE, DRI, B IR £ s 1 %
PR s R gy ) R OR AR R R (P < 0.05) MR R F (P <
0.01).

DM: dry matter; DMY: dry matter yield; CP: crude protein; WSC: water
soluble carbohydrate; Starch: starch; EE: ether extract; NDF: neutral
detergent fiber; ADF: acid detergent fiber; ADL: acid detergent lignin;
IVDMD: in vitro dry matter digestibility; IVNDFD: in vitro neutral
detergent fiber digestibility; DDMY: digestible dry matter yield; DNDFY:
digestible neutral detergent fiber digestibility. Red represents a positive
correlation, and blue represents a negative correlation; the larger the pie
area and the deeper the color, the stronger the correlation; * and ** indicate
significant correlation at 0.05 and 0.01 levels, respectively.

S R B o AW 5T A B R S 2R R A 5 P R K
9 18.80 mm A1 25.11 t-hm 2 ¥K F F k472" ¢
T 7K 78 Yif 3 X R ) v S 2R A P L )
ZRURSHX—WE, BHAKEHTEH, K
o SR R A K AR, RS R E
B A 2 A K T A B A K E ) P e P e g
WX EmREN el T KT X, 5HT5E K&
ERBRAL 25 A B AT 43

32 FRIWEREAE S RE F MRS

AR EEER T m RN A, AR K
DL S Ak CP & B YRR A 5 R T R B, I
2 RN Bl AR B IR S5 o B R B L o i 3
2950, X 5 Lyons 22 {9 BT 78 45 B — 5. NDF Al
ADF # i J2 J Wi 1) 5008 9% 5 5 1K) 55 2248 FK, NDF 7%
B 5% & RE R, ADF &8 5 E AL,
— MM S A YA E WAL fE, 4N RE R, 41
P AW 2>, NDF 1 ADF & & Jh s, o F A 3t A
R A it mr g R B, BEE L B W I
J&i » #7542 NDF Al ADF & & T+, TR 8 & .
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ALY A4 R0 AR G A A R B K - T 7E Lyons
2B B 92 v B 55 2 NDF Il ADF 45 5 i U3k 4
Ja BT B . ASHE ST NDF 1 ADF &5 & 78 1 A 33
T BEAE B WAL J IR T B, 1T R R N R
s WSC FHE Ky B A2 B W 4E 5 17 K A 2R, 38 NDF
1 ADF & & F % . Nombekela 25" 1 i 57 45 1 %
B, BBRIEK TR B 59% KR (al, 27+ 7 12%
KERE. AT, WA E W5 m % WSC & &
T R HONDF 75 5028 T B, 2% B e IR iy SRk
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