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The dynamic variations in nutrient and phenolic content in Sophora davidii
in a Karst region of Guizhou Province

DONG Xiang', HAO Jun', CHEN Qiusheng'?, WANG Fei'
(1. College of Animal Science, Guizhou University, Guiyang 550025, Guizhou, China;
2. Zunyi Municipal Bureau of Agriculture and Rural Affairs, Zunyi 563000, Guizhou, China)
Abstract: The dynamic variations of nutrient and phenolic content in Sophora davidii in a Karst region of the Guizhou
Province were investigated in the study. Results showed that the content of crude protein in the vegetative, flowering, and
seed set stages was higher than in the maturation stage (P < 0.05). The content of nitrogen free extract, crude ash, and ether
extracts decreased with the increasing growth period (P < 0.05). The content of dry matter, crude fiber, acid detergent fiber,
neutral detergent fiber, and calcium increased with the increasing growth period (P < 0.05). The content of tannin had no
significant relationship with the different growth stages (P > 0.05); however, other phenolics decreased with the increasing
growth period (P < 0.05). The content of tannin in the flowering and seed set stages was more suitable for feeding animals
than in the vegetative stage, while higher crude protein and relative forage values were also obtained in the former.
Considering all factors, we suggest that the best utilization period for feeding animals with Sophora davidii is from the
flowering to seed set stages. This study can provide theoretical support for the efficient use of Sophora davidii in animal

husbandry in the Karst areas of Guizhou Province.
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1712.1 m, HAKHEFIR 999 m. J& TV i 2= KR IE
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SERFE 5585 °C-d, FEHH R EL 1278 h, LA
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AR L DUREAR T . s K a1
1.2 MRHRESH&E

BRI A A B W Bl b X B A (il AE, AR
BAXRFESEPURARENES. 2AKEEM
A BRRE AR R BRI AEE B, AR A
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TR AH XA (Relative feed value, REV) ' & i 35
] ] R i 3 o TR @ ) T A 4 [ ]
o WA RO DR A S A B FE 2, e U, XS
HE— R 58 b AEALTRORL (B AL TE TE REV {E A 100),
MO DR AT AL T 5 SR SR B . RFV H B
K, U Z AR 8 TR B = .

REV' 5 A KA

RFV=DMI xDDM/1.29;

DMI =120/NDF ;

DDM = 88.9 — 0.779 ADF .
AH: DMI(dry matter intake) A AH TADRENT-4 5 1 Bl 7=
KB ; DDM (digestible dry matter) A HAL I T42
Jii. NDF AF e 4E; ADF NRRPEGR R4 4E .
14 HESGIHSSH

3 REE B EHCEIE M A e E, #
AN EFIN A B ERFEENGET
B 5 B . R H Microsoft Excel 2007 A4 1d 3%
gt e . SPSS 20.0 X H 4 AT B K R 7 % 0
M7 (one-way ANOVA) Fl Duncan % & L, DL P <
0.05 1F N 2 7 o F P F W br v, 45 SR DLV IME +

LR RS Ve
2SR50

21 BRITLANMEBREFRIRSENDT

HRITE I E =Y 0 & EAEA A A F BIAFE 3
A4k (2 1), Hvh NFE A1 EE & &6 LT, BIF4E
WfE, 430N 20.73% F1 7.91%, 2 JG Rt &
FE K 5 BEK (P < 0.05). CPAEE R, JFiE
B, S ERA R E (P>0.05), {H7E A
U ELET 3 ANE B B HIMK (P<0.05), 4 NMEFEH
il £ 2 R v 89 CP & & °F 3 9 24.43%.  CF,
DM. ADF. NDF 5 Ca [ & m 506 A 464 & 1
() SE KT 38 I, 7R AR Bl iR oK, KA E
N 23.68% 77.26%. 29.45%. 35.28%. Ash 7E7E 3
WK (6.67%), T 7E A /N (4.84%), BEAEH
HIZE K B 2 PR (P <0.05) PAE4ANET M A%
FAEZE (P>0.05), FHMEN0.19%. &k,
CPE&EAZIA WY L, CF. ADF. NDF% & & L
F, Ash FE TR, BRI SR E F7 o o] R AR
AN W7 B AR

R1 TELEBHAREERYRLE
Table 1 Nutritional content of Sophora davidii at different growth stages

%

fabr H IR THEH) 45321 s ] FHME

Parameter Nutritional stage  Flowering stage Seed set stage ~ Maturation stage ~ Average

F¥))5i Dry matter(DM) 66.23 +0.34d 72.07 +0.59¢ 75.93 +0.21b 77.26 +0.18a 72.87
¥ M Crude protein(CP) 24.87 + 0.04a 24.93 +0.09a 24.67 +0.54a 23.27+0.12b 24.43
FL£7 4k Crude fiber(CF) 19.78 £ 0.29¢ 23.11+0.03b 23.38+0.16ab  23.68+0.28a 22.49
FRYEBEIAR AT 4E Acid detergent fiber(ADF) 24.38 +0.24c 25.49 +0.97b 28.78 + 0.04a 29.45+0.21a 27.03
FPEBE 2T 4E Neutral detergent fiber(NDF)  30.02 + 0.42d 30.97 +0.02¢ 33.60 + 0.47b 35.28 £ 0.16a 32.47
TR ) Nitrogen free extract(NFE) 15.99 +£0.17¢ 20.73 +1.22a 17.91 £ 0.65b 9.78 £ 0.61d 16.10
FLK4) Crude ash(Ash) 6.67 +0.29a 6.16 £ 0.03b 5.51 £0.18¢ 4.84+0.14d 5.80
FHJIE 7 Ether extracts(EE) 7.42 4+ 0.02b 7.91+0.0la 7.25+0.02¢ 5.76 + 0.04d 7.09
5 Calcium(Ca) 0.89 =+ 0.09¢ 0.97 £ 0.07bc 1.13 £ 0.67ab 1.20£0.16a 1.05
1% Phosphorus(P) 0.18+0.01a 0.20+0.01a 0.18+0.01a 0.19+0.02a 0.19

AT AN FREFRORAE A BT W2 [ 257 8% P <0.05). TIH,

Different lowercase letters within the same row indicate significant difference between different growth stages at the 0.05 level; similarly for the

following tables.

22 BRILANMEBFHRBMEYIENSENDS
TEPH & SR 7E 7 WIRE K S AR N, R

P T LT E W (P <0.05), {HE 46 5 45
SEM 2 M AR AN B 3 (P> 0.05). TET & &1 4 ME
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BN ZREAEE, FHME N 5991 gkg ', L
BRI GERK, H6409gkg ', Mk EBEE
AEMREK, TETSEE2UW NERES . TECT
ERMGERER T HMAET I (P<0.05), ME
B AW R B, (BRI 45 52 R R 2
Wz =R AEE (P>0.05). SPH & &AL T W

M IE K SR R IR R B 3, HAE 45 6 B IR A
T (P <0.05). 4 Fiy2RY) & B E I
# % K, TEPH. TET. TECT. SPH%» %]} 69.93.
64.09. 37.05 fil 15.51 g'kg (3 2). HIMLTAT W, 4 Fh
M R A8 R AR R m KT, 2R RET
%%?}LO

x2 BRETELEEHRHAYREE
Table 2 Phenolic content of Sophora davidii at different growth stages

gkg'
EEE g2 U THE 453 J ) FHME
Parameter Nutritional stage Flowering stage Seed set stage Maturation stage Average
&8 Total phenols (TEPH) 69.93 +4.98a 62.70 + 3.95ab 65.06 = 6.28ab 58.33+3.58b 64.01
L Tannin (TET) 64.09 = 1.94a 62.40 + 3.35a 58.04+9.12a 55.12+ 1.61a 59.91
454 H. T Condensed tannin (TECT) 37.05+0.89a 32.00 + 1.83b 31.94 +1.69b 30.59 +3.43b 32.89
& #.7% Simple phenols (SPH) 15.51+0.47a 13.10+0.16¢ 13.66 % 0.05b 11.87 +0.26d 13.54

2.3 BRIE4 M EFHRARMENEDS

HRIAER) REVAELE 4 MEF W 2 ) £ 7 B 3F
(P<0.05), BEHE4FH WK B # AR (R 3). H
W8 7% B RFV H & K (227.80), % 24 A RFV {H &
/N (185.78). 4 AN H W RFV A #S KT 100, H A
5 v 1 A PEARY B

&3 BRERLEEREAEERHE
Table 3 Relative value of feed at each growth period
of Sophora davidii

B XHE
Relative feed value (RFV)
227.80 + 3.82a

4 E HA Stage

H 771 Nutritional stage
HFE3H Flowering stage 212.94 +0.19b
2EJE3H Seed set stage 195.73 + 3.04¢c
M Maturation stage

“FI{E Average

185.78 + 0.99d

205.56

3 iWig
3.1 BREEFVRBENEEL

CP & 17 5 M50 B 97 i s — A B 2
bro 2 R g R B, R R R R
JEE, CP & &k, X 7T RE /2 A Y A
MIshn, BomhiZE. M 2. 2P0 CF S &
B2, FHORFARET R, &ERIEKR+ CP &

B KT IR, AR, AHT S R AE Sl
B CP 18 7% 1 B 45 I W 0 2 A8 4k, AN AE iR
A PEAR , IX ] A8 JE FE fh R AR 1B AL A [F) i K
[ o AT B FT K 22 US04 A 4 R PR AT R
GyHT, WCP & BB E B KT FEAR . At
F % R ) [ ) AR AE B A R SR B SEBRR B,
JEFE T TV 4 R T (K BE 10 em A2 AT ) BEAT RE SR
£, FEAFAAEGHN M CP SELHEER.

EE W4 RE W7« eSS RRIWT IR « w5 15 LA A IR
VAR R, AR N B B K & R RN 4 B
iR . EE M E LT CP™, B 35 Ak,
s EERwm AR AL E 775 R AE O AT
FH AR BE RIS B s, L4 & TET
B R R A HE R P 0 s R A

BEEATMEK, MBS EE, 4R
SYBWE Z, MM A BB ERL, FECEE.
AFACTEEE MR, CF &8 B, Bz p s my
R, BEEBEA G WM E K, NDF WA
CF & 3G inm s n, 76 R AIH I X Bl , X
ARG R

NFE & T9 i h A& . M ARG . K27 4k .
KAy CAANBE FR RSy, AR EN . &
SOREL RERE. OBDRS . TLBRMERC. AHLREDY. mE
AEMMEK, NFEEAHEBEER TR ESZHZ
FTEFREKSE, HNENFERBEGHRELST
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W ZE KT B

Ash FZ RS R TCHLY, BP0 E AL S
PP, RS, K DI S ER K, AE
LRIV, EHEY R s BRI A B S R A
% SR R R A R, AR A
A6 Ash 75 2 BEAE & IE KA BT T BRI RE 2 K D Bl
EAEBHEK, LEPRIVAEE G HOER,
Hinm i & &) TR S 5, Ca Ml Ash & &
HARF A A, CadEThmnlfE R A 2 H
YR AREFE R, & Ca BN W A 800 T 5
1M P & RAE 4 ANEH W2 5 A 35 1 i R ) AT e 2
2 P AT RL RS B o Y
3.2 BRIERE MRS T

FRIEM AR S ERRSEEY R E TN
KA A KT o AT AR S R A
= MK F BN TEPH > TET > TECT > SPH, 5 /i
TP TS 8. TET 24124046 B s
FEOFRFAHMEBENFZ—, HEEEHEY
BT 5% X ERBELEAREW, k2, H
It 5% B TET 5 58 & s R 8 1 087 72 A T iR R s
SR, MIEFREE AR, KB A
FIEE SN EB W TET S =4 T 5%, R A H
WHENRTET S BN X EXTEMA LM, &
WA S 5K PRLph A R OK B R, T OR AR
T 2 Rl B AR R TET & &, T 2 el A
NIREPEGR R BARNE . TET/E A Z MR, &
TR0 7 A 3T 1R 30t A 3o R PR s A S ) — Bl & R A
MR, ARFEFEY TET R0, Gt S5, 2
T &SNP A E =R 2 R, IR Bl 5 I8 AR
flo, Hefr B T S AR A K B K AR 3 4%
AT ARIAE TET & & EAFAE TN & &2
FARIE, AR TR R A B BT S 8

TECT 7E M ¥ H 1 & & i 6% B 3t 2 B A 3L
BHRMERED K& RS K5t AREE
IR TR, 453, IR TECT & &
WA 2.02% 1.75% 1.74% 1 1.67%, B £ F W
FERKAWIBEAL, JFH 4 NEE BN T 6%, Ui
F3I A6 H TECT X &K & K &M A K. TECT 1
M S R, B, BBRAKE. WA, K
S Co, A& & AFEEE AAKET %R
T XM, g g PR gk BLEE K TECT & & 3
B AW T, X5AR0 5+ 1 TECT pE & 4

B HER ST FER &S — .
3.3 BRI R RN E K & AEF| A

TR AR — M B & RS 38 R AT L R
R EARERRSEE, GO, FREREY
PR AR IF B, X SRR ML R — 5. AR
TERE R CP “FHE 8N 24.43%, 3EL=M (Trifoloium
pretense)”” R IE B % (Medicago sativa)™ [f] CP 4
&, HHCF. Ash & &5, HEUHE Kk B ik
Wy, THRXBEKKENLHEMNEER. 09
Jit . EE Ml NFE, JrbLHE SR 0B . & 1A
U o — BN TET 2 PUE R 1, K550 7E #ls A
T X AE 1 R TET &8 m), SEmHE
O H R A E SR B R . E R B R
W, TET X TR45MEEFEAY, XExad
& & TET MW HAEY G, e Wi e 27 A4
&=, & T R 4 sh Y B . B AR b R
2. REEEE., N EYhES A REHE N
EEB, #CREEFEEIRYL, TET M/EH B M &
HR&ESEREEY, RAdEBEED, PiikH
WA FEAEH, PR RS, ItREdm B m
W, f 2 B8 B ANl R SO U, DAk B
REBEORNSR, LD HEARRYE. 5
Ab, BRERIAE REV E B A= & 1 & K a2 i
iX, HEEAW T 3R a4 T WK RFV H &
T3k A s AT G AL T 73 0 4B I E B
(Lotus cornioulatus) ¥ J5i #4 ¥} ] REV &, 1 LL g B
Bt A AN 14 0 L 8 8 8 (Desmodium) )
) REV A =, LA E#SUEHT T B RIE A B aF 18 57
W AE AN A FH R

ANEE MY, BRI E IR RFV E &K,
{H 2 TET & & H1d 5%, MXEBEFRE. HAME
1P 52 e 300K, PRT O A 78 77 A R A L R AT M
B, g S A A R A R . ) T A A
H1 CF 5 ADF & &=, ME DLBE sh 4 7 3 AL Wi
H CP & & ME F7 o AL, BIbAS 2 & A 1A
W . BRI E7E JF A8 A0 &5 6 3 CP & &
REV {H AR B E, B BOK E 7 5o A Ry
B ZRa B8, JFAE WA 45 56 2 1 iR X & 1
AR

4 4

H R TR o R I SR o B B R A A A
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