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Fig.1 Chlorophyll molecular structure
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(O3 C N Ay o T Ay, ), THE 4K a F 23
R bom, My a R A ar, S Rkt
R HN R 2 A OC R R SR S R
HRARE T M S R 51, B it 4 X T SR =
PR 480 B BUBE JR B R AT LA
HEFERWT .
43¢ 2% a(g/kg DM) = [ (A, X12.25-2.25%
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M2 1 Al FE 4 D REIRBE(T1~T4) T, E
FLY DM AR W) e B A ) S R G 3 T
(P<0.05) , 250 [FU7E T1~T4 20453514 1.37.0.85 ,
0.69 Fl 0.46, Fifi & AN F1 w55 B2 A9 35 0 52 2 35 G
(P<0.05),

x1 ARANFESEIENTUREMEMEMLLAELE

Table 1 Comparation of DM biomass and leaf-to-stem ratio of king grass at different harvesting height heights

i H A B Harvesting height

SEM
Items T1 T2 T3 T4
THy 5Lyt DM biomass/ (t/ha) 6.2° 9.9° 13.6" 19.7° 0.16
ZE- Y Leaf-to-stem ratio 1.37° 0.85" 0.69° 0.46° 0.09

FIATEHR B AR/ NG F R FE R E R B E (P<0.05) , MFE B LEFHERERANLE(P>0.05), FEF,

Values in the same row with different small letter superscripts mean significant difference ( P<0.05), while with no or the

same letter superscripts mean no significant difference ( P>0.05). The same as below.
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2 R T AL A 1) e B v R B SR
Gy SRR PN SRS R A AL, 7E 4 A XE R
JE(T1~T4) F, EH 1 CP Ml Ash & 2 Bt & X &)
o E B RN 2 AR ( P<0.05) , NDF il NFC &

Wi 2 K1) 1 g B8 1% 184 o 25 4 fin ( P<0.05) ,EE &
HAE T 4 5% 5 T HALY] (P<0.05) , T2 FIl T3 41
ZIAA 225 (P>0.05) , TEE T E /(K>
TEANB80%) T, AR a IR b S RME
R 5 B A B i Sk 2 A ( P<0.05) , 2 2RI
IR P B R I T AH R AR e R 3
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Table 2 Comparation of the contents of common nutrients, chlorophyll and phytol in

king grass at different harvesting heights

s Al #| 5 B Harvesting height

SEM
Items T1 T2 T3 T4
H BLE FE 4 Common nutrients
7K 4> Moisture/ ( g/kg FM) 79.9 80.8 81.8 78.7 0.57
ML it CP/(g/kg DM) 211° 192° 176° 130° 1.15
FR P47 4E NDF/ (g/kg DM) 520¢ 547¢ 565" 607° 1.22
MBI BE/ (2/kg DM) 28.0° 25.1° 25.6" 22.2¢ 0.09
K4y Ash/(g/kg DM) 149° 125° 108° 79¢ 0.78
AELF 4R Kb A% NFC/ (g/kg DM) 92¢ 111° 125° 162° 1.11
4% % 54k Chlorophyll and phytol
4% % a Chlorophyll a/( g/kg DM) 6.35° 4.47° 3.68° 2.31¢ 0.46
4% % b Chlorophyll b/ ( g/kg DM) 2.11° 1.31° 0.93° 0.72¢ 0.24
4% % Chlorophyll/ ( g/kg DM) 8.46" 5.78" 4.62° 3.03¢ 0.38
44l Phytol/ ( g/kg DM) 3.12° 1.90° 1.52¢ 1.18¢ 0.11

23 AANEEEITESFSEHREMNEFRRS.
MEREMHFRESETHHLLER

3 R TR IRDA D = B R bR R
TRy I ER E R Sk S AR L, H I 60 d
J& , EEF P CP NDF .EE F1 Ash i [ % X1 & &5
MR S Sk T E R (KT H
80% ) P EMT & &I AL AR, BLAk, 7EH I
Jei w4 3R A Sy i, S R AR I

HH Jd AR, % B 1) - 5 A5 R 32 BRI v B 1)
M, R R4t a AR b MRS
i YAt N B 3 0 3 A ( P<0.05) , 7
F G T B SR R e AR BN R TE 4 A N
B BRI S A3 5 3.04.1.75 1,62
1.36 g/kg DM, Fifi 5 A1) 1 /&5 B 138 I it 35 41K ( P<
0.05) , 5 JFARNR (K 2R 80% 2T £ 7
Hh I SR Y AR L A T

RI AEANESEEEFSHHEMAERES HEXIHEESETIHNLEER

Table 3 Comparation of the contents of common nutrients, chlorophyll and phytol in

king grass silage at different harvesting heights

i H A% 5 Harvesting height

SEM
Items T1 T2 T3 T4
H BB 3% 4> Common nutrients
7K 43 Moisture/ ( g/kg FM) 80.9 83.4 83.2 83.7 0.62
HLFE 5 F CP/(g/kg DM) 195° 178° 162¢ 130° 0.91
DM LF 4 NDF/ (2/kg DM) 444° 477¢ 520" 591° 1.01
HLJE W EE/ (g/kg DM) 28.3° 27.0° 25.8° 21.2¢ 0.16
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WiH A %55 # Harvesting height

SEM
Items Tl T2 T3 T4
K5 Ash/(g/kg DM) 126° 110° 99° 77¢ 0.58
AELF 4R K IbA %) NFC/ (g/kg DM) 209° 207" 195° 183¢ 1.24
4t K 51 4¢8 Chlorophyll and phytol
4% % a Chlorophyll a/( g/kg DM) 1.87° 1.42° 1.14¢ 0.72¢ 0.77
4% b Chlorophyll b/ ( g/kg DM) 0.14* 0.15° 0.11°¢ 0.09¢ 0.04
4% % Chlorophyll/ ( g/kg DM) 2.01° 1.57° 1.25° 0.51° 0.35
445 Phytol/ ( g/kg DM) 3.04° 1.75° 1.62¢ 1.36¢ 0.44

24 ARNZESEEEFERIEMHEENM&RE
BT
AR A0 T R T v v S 2R S A
THEC 1 6 0 M 2 7 v I 2 3R I 2 5 ) JEE
IR TR 4, TR HF IS4 DN
R ER 4R a R b MR ER IR

RO LI T0% 90% [ T4% ; Sk T, 76 T1 ~ T4 41
W, TR I A R i A 4 R 0.97
0.92.1.07 f1 1.15, I HA & A W #F 27 (P>
0.05) , X UEHH T M- F AT DUTE 8 0k 78 v gl s 4
H PR AT

R4 FAENESEIEBFIRIEMHEARIHEESETHNLE
Table 4 Comparation of the changes of chlorophyll and phytol contents in king grass at

different harvesting heights before and after ensiling

WA A #1075 & Harvesting height

SEM
Items T1 T2 T3 T4
FE 7T King grass
4% a Chlorophyll a/( mmol/kg DM) 7.11° 5.00° 4.12° 2.59¢ 0.51
M2 2 b Chlorophyll b/( mmol/kg DM) 2.36" 1.47° 1.04¢ 0.81¢ 0.29
4% % Chlorophyll/ ( mmol/kg DM) 9.47° 6.47° 5.16¢ 3.39¢ 0.42
2% Phytol/ ( mmol/kg DM) 10.54" 6.42° 5.14¢ 3.99¢ 0.17
FEHHFI King grass silage
4% a Chlorophyll a/( mmol/kg DM) 2.09° 1.59° 1.28° 0.81¢ 0.82
4% % b Chlorophyll b/( mmol/kg DM) 0.15° 0.17° 0.12° 0.10° 0.09
4% % Chlorophyll/ ( mmol/kg DM) 2.25 1.76" 1.40° 0.91¢ 0.42
2% % Phytol/ ( mmol/kg DM) 10.27* 5.91° 5.47¢ 4.59¢ 0.51
T E/ T EFI King grass/king grass silage
4% % a Chlorophyll a 0.29 0.32 0.31 0.31 0.09
4% % b Chlorophyll b 0.07 0.11 0.12 0.13 0.06
IH4¢ % Chlorophyll 0.24 0.27 0.27 0.27 0.08
£k Phytol 0.97 0.92 1.07 1.15 0.04

2.5 ARNEEEXTESTHEZEBEIR

5 WoR TSR E] = B R K e
Fro T1.T2. T4 7R S 2 RA R EZEZR (P>
0.05) ,fH T1 1 LR & i & & T HAbA (P<
0.05), T34 TRZMILM(3.46 g/kg
DM) /PRI Z W2 (0.61 g/kg DM) Fl &K i) pH

(3.62) , T T 519 K& We i B, X85 Hi atE— 25
SrPTIE R, EREF N h MBS S CP S 2
WEMIEME LR (R =0.74, & 2) , 5 & Fim
LRI N R EERR bR (pH FE K VERR TR 5 45 &
HIA &) WA G KB (R ¥I/NT 0.4,
#6),
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Fig.2 Relationship between crude protein and

chlorophyll content in king grass silage
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Table 5 Fermentation indexes of king grass silage at different harvesting heights
=] A1 #] 5 B Harvesting height
SEM
Items T1 T2 T3 T4
pH 3.91° 3.86" 3.62¢ 3.95 0.22
L& Lactic acid/(g/kg DM) 2.04° 1.93° 3.46" 2.07° 0.19
LT Acetic acid/ ( g/kg DM) 8.26* 6.70° 0.61° 4.31° 0.48
N Propanoic acid/( g/kg DM) 0.15* 0.21° 0.02° 0.12° 0.02
T2 Butyrate/ ( g/kg DM) 0.41° 0.41° 0.26" 0.23" 0.03
R VEER LA VBN/ % 5.84" 5.44¢ 5.67 5.94" 0.64
%‘ 5 y;:):.(())zjfrz.zzm Eﬁﬁiﬁ%ﬁﬂi%#ﬁ“g? o Zf-‘iigﬁq\j?ﬁﬂ‘]‘?)ﬁﬂ
2, P iTéL/I\XIJ%'J%JEHZEaE’\J DM W&, KB AE
ﬂfj[g:’ ) P SR AR AT AT, RGNS R
%ﬁg’ ; it TR A4 X R R RS R 7 = 4 )
1—‘:1 2 N & 52.1.57.2.63.1 i1 50.7 kg/ha DM, R T1 4
£ b E RIS SRR I R R T3 4
g0 i 0 L% 41 E 55 CP fl NDF & B &, 44
0 50 100 150 200 250

PR R B IR LAY R A i A DM AR &
K BAE 120~180 cm &R (T3 ) FAIH & HA
W AR FAE, 75 T4 4l 4R SRl
AR, MR R F B R AR P TR A
B B R A T R A R, T BE AE B
180 em DA b A 78 A 14 IR E — 20 i £
=, TER KA TS, A LS RIS SR
G IREE PR

x6 IEFMHAMEZRNMRESESTNLBERNEXRY

Table 6 Correlation coefficients between chlorophyll and phytol contents and fermentation indexes in king grass silage

i H Items

4% % Chlorophyll

£k Phytol

0.051
0.007
0.365
0.391
0.111

pH 0.002
FLBR Lactic acid 0.001
LR Acetic acid 0.272
R Propanoic acid 0.116
T2 Butyrate 0.249
FER PR VBN 0.221

0.020

AR 45 5 2% IR 00 B R s T
WRLE TR Ik R SR X AN S B TR
HAbAFsE > v B 43 RN 50, Ly & % A 5
H S 2 AT TR (TG RN (R
2540 cm) IS WX E] (FE 70 ~80 em) , HY
EH R EE TR 40~80 cm T8, RE - FH#k

Br A [ E 3t ] LA J) 2 T Y AR L IXAT 465
FEPRIZEA B TR G i e R B R I 7
GEICDAIE =Y S S U AN R L LIRS S a S RS
RO 2 A5 DL X R R A S
TR PSR KA B WA, A L T 41, T4 4
R RIS ZONI I 2R S R AR T 2 A5 DL, AT
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Changes of Chlorophyll and Phytol Contents in Different Harvesting
Height King Grass before and after Ensiling

LYU Renlong' HU Haichao' ZHANG Xingbo® LI Mao' WANG Dingfa' ZHOU Hanlin'"
(1. Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737 ,
China; 2. Institute of Tropical Agriculture and Forestry Sciences, Hainan
University, Danzhou 571700, China)

Abstract; The aims of this study were to explore the changes of chlorophyll and phytol contents in king grass
[ Pennisetum purpureum SchumacherX Pennisetum glaucum ( Linnaeus) R. Brown ] before and after ensiling
which was harvested at different heights, and to investigate the relation between the chlorophyll and phytol con-
tents and fermentation quality in king grass silage. For the study, four experimental fields were prepared and
each experimental field consisted of four plots. The king grass from one of the four plots was harvested at the
height of 50 to 80 cm (T1), 80 to 120 cm (T2), 120 to 180 cm (T3) and 180 to 220 cm (T4) , respective-
ly. Normally, the king grass was naturally dried to be about 80% moisture, then cut to 2 cm and fermented for
60 days for preparing the silage. pH and the contents of organic acids, nutrients, chlorophyll and phytol were
tested after unsealing, respectively, in addition, their change conditions before and after ensiling were also ana-
lyzed. The results showed that before or after ensiling, chlorophyll and phytol contents decreased significantly
with the increase of harvesting height of king grass. After ensiling, about 74% chlorophyll was decomposed in
the king grass silage, however, phytol content hardly changed. Although significantly differences exited in or-
ganic acid contents in king grass silage at different harvesting heights ( P<0.05) , the relations between the
chlorophyll and phytol contents and fermentation indexes ( pH, the contents of lactic acid, lactic acid, propi-
onic acid and butyric acid) were not found in king grass silage. In summary, phytol can be preserved well dur-
ing ensiling, and there is no relation between phytol content and fermentation quality in king grass silage. [ Chi-
nese Journal of Animal Nutrition, 2019, 31(9) :4208-4217 ]

Key words: king grass; harvesting height; silage; chlorophyll; phytol
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