1170-1178 Wk B 35 & 5 W
5/2018 PRATACULTURAL SCIENCE Vol.35,No.5

DOI:10.11829/j.issn.1001-0629.2017-0529

B 95 75 o BERRE T X D6 E 38 30 Wy BH AR L K B8 /0 B 2 I 75 X A Y 2 7K i 3 e A T 0 L 199 55 o R B 2, 2018, 35(5) 1 1170~
1178.

Yang S M, Xiong K N,Liu X Y,Guo W,Yu Y H,Chi Y K,Xu L X.Effect of different drying methods on water loss rate and nutri-

tional value of Broussonetia papyrifera.Pratacultural Science,2018,35(5):1170-1178.

it B 77 20 X #A  2R 7K R R
A RMHERN N

VF N RV s I RS e G 1 = R & A A
CLLBEPH T DR 23 i S R BE S g/ ) 5 W 3 4 A B 1 AR BOR B 5E v, 52 SEEH 5500015
248 M A KM 5 KGR AR B )77 ) 510642)

W E M (Broussonetia papyrifera) R ZHARAF S AL TGRS ETRH MM B HE 720 T ML, UH
R B IR 6 g7 X AT T AR AR LI T K Kk R R MR T AL, A A AR T R O kR A F AR B R R
W HERFARSIEAM, RAREIHF 23 TR E,> ARE TR PR FRAEEFRIEZANTFHYRTHEL
FPRIMD RSB FRyOBEER, FREARATEREHST10 cm 4. A T HF 54604 A 4L 5 &
RoREGHUMFERHFTXE 6 cm W 2% K COy, XA RAMALF S Tk 0514, BRAHRKREFLEMEwE
K,CO, 47 X, pitFEmsa i Xa b8 R B E @R, AR AR ML,

KBR M TR TR XGRESH, TRES ;BT 54 ARMNA

FE 5 %S :5816.15 XERERG A XEHS:1001-0629(2018)05-1170-09°

Effect of different drying methods on water loss rate and

nutritional value of Broussonetia papyrifera

Yang Su-mao', Xiong Kang-ning', Liu Xing-yi's Guo Wen',
Yu Yang-hua', Chi Yong-kuan', Xu Liu-xing®
(1.School of Karst Science. Guizhou Normal University/State Engineering Technology Institute for
Karst Desertification Control, Guiyang 550001, Guizhou, China;
2.College of Forestry and Landscape Architecture, South China Agricultural University,
Guangzhou 510642, Guangdong. China)

Abstract: Broussonetia papyrifera is a woody plant species in the family Moraceae, and due to its high protein
content is widely used in the feed industry in southwest China. To examine the differences in drying methods
for hay production, we investigated water loss rates and nutritional value of B. papyrifera as an example to
optimize the available technologies to achieve preservation of nutrients for substituting succulent feeds or con-
centrates. In the article, we present the results of cluster analysis of 23 drying methods, sub-divided into three
groups: quick drying, medium-speed drying, and slow drying. Water loss rate could be improved in small
stacks, and the fastest way of drying was squashing and cutting the plant material to a length of 10 ¢m. Based

on calculated feeding values of a factor analysis, we found that the optimal method was cutting of plant material

Y B #3:2017-10-09 EZHH:2018-01-23

BEEWB R =175 SR R R 08 07 5 I A B 2R SR AR S 7 M AR 20 R 4 R 7 (2016 YFC0502607) 5 5t M 48 WF 58 A=
FOE QDRI BN 4 BE R T W TR IR BRI O A T T AR = (B A GZS F[2016]04 )

F—1EE Q991 2, WYL, 2 30 A, 38 B0 F 0 3 43 b X 5 08 ) 5 2R 2 B F %Y . E-mail: 1015027640@ qq.com

BIEESE REHRET (1958, I3, St B T N, 8082 TS B+, 228 AT S i b 300 5 3 o T B B AR A AR AR TR LY.

E-mail : xiongkn@163.com

http: /! cykx.lzu.edu.cn



o505 1

Wop e A - Iy Ot ) AR 2 K 3 I 4 T4 B 9 5 1171

to 10 cm pieces and applying a 2% K,COj; treatment, achieving a score of 0.514. When the stem structure was

destroyed by applying a treatment of spraying K, CO;, the cutting method further decreased the superficial area

of the vascular bundle, which enhanced the feeding value.

Key words: Broussonetia papyrifera; hay making; drying method; cluster analysis; drying rate; factor analy-

sis; feeding value
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Processing method of hay making

o) JE i Squashing

Y148 Cutting short

i K, CO; Spraying K, CO;

Code

0 kg 90 kg

(S
g

6 cm

10 cm 2% 3%

[
o

HG,
HG.
HG;
HG,
HGs
HGs
HG;
HGs
HG,
HGy,
HGy,
HG:,
HGy;
HGy,
HGis
HGy;
HG;
HGys
HGy,
HG,,
HGy,
HG.,
HG;;
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“1” indicate use of the respective method; “0”
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indicate that the method was not applied.
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1 RBESIE
Fig. 1 Cluster analysis

HTE L,

Codes are same as Table 1.

x2 FHRAEER
Table 2 The types of drying methods

KoK R H P CR—>/1N)

Water loss rate rand(big—small)

HG,, >HG,>HG,; >HGy;

HG,, > HG; > HGs > HG,, > HG,, > HGy; > HGy, > HGy; > HG,, >

HG,>HG,; >HG;; >HG; >HG,, >HG, >HG; >HGg

A [
Type Proportion
P T4 Quick drying 17.39%
F3# T4 Medium drying 73.91%
12 3 14 Slow drying 8.70% HG,>HG,
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Table 3 Nutrient content of Broussonetia papyrifera

2 3 4

5 6

B P 8] Alir-dired time/h

2 3EFTHRAFERKERBR
Fig. 2 Water loss in three different methods of drying

- TR HEN HLAR Wi HH 2T 4k LiN/ S TRR Y
Number Dry matter/ Crude Crude Crude Crude Nitrogen free
% protein/ % fat/ % fibre/ % ash/ % extract/ %
HG, 71.56+3.46def 20.1240.071g 9.46+0.27¢ 38.8641.07bc 11.9340.25abc 19.63+1.66fgh
HG, 76.8143.93abecde  20.6640.38ef 7.50£0.29h 34.7140.98def 10.82+0.18fgh 26.3141.84cde
HG; 77.42+3.0labcde  19.70+0.40fgh 8.2440.14gh 31.0640.61ghi 10.9240.24efgh 30.08+1.39bcd
HG, 72.83+1.75de 21.2040.69e 8.91£0.53efg 32.5640.90fgh 11.284+0.16cdef 26.0542.28cde
HG; 73.6941.93cde 22.4740.27cd 8.46+£0.27fgh 34.5941.50def 11.75%0.14abcd 22.7342.18efg
HGg 75.93+2.89abcde  19.70+0.40fgh 13.6140.35bc 38.164-1.25¢ 11.6940.40abcde  16.84+2.40hi
HG; 75.3142.36abede  18.90£0.52hj 12.5440.31d 23.76+1.02kl 11.5940.34abcde  33.21+2.19b
HGg 70.9840.58ef 21.4540.26e 12.4540.26d 36.5440.89cde 11.63+£0.08abcde  17.93+1.48ghi
HG, 81.92+1.11a 20.04+0.02fg 9.2540.14ef 29.614-0.93hi 10.40+0.23gh 30.70+1.33bc
HGy, 81.50+0.87ab 18.3940.23i 8.01£0.01gh 22.6040.921 10.19£0.11h 40.81+1.26a
HGy, 80.40+1.39abc 22.5440.31c 7.62+0.36h 41.46+0.84b 11.4240.24bcdef  16.96+£1.76hi
HG,, 80.4341.15abc 22.58+0.33c 13.17+0.10bcd 33.8541.07efg 12.13+0.08ab 18.27+1.58ghi
HGy, 81.22+1.73ab 23.09+0.05bc 12.88+0.51cd 30.21+£0.70hi 10.98£0.28defg 22.8441.54efg
HG, 81.1940.69ab 19.4540.26gh 13.6740.39bc 41.44+0.83b 12.22+0.13a 13.22+£1.61i
HGq; 72.394-1.38de 23.32+0.18bc 12.4840.28d 38.07£1.20c¢ 10.4240.24gh 15.7141.9hi
HGys 74.4742.58bced 20.1240.06fg 15.6740.39a 47.00+1.15a 11.6140.35abcde 5.60+1.96j
HGy; 75.3643.09abcde  24.3540.20a 13.6140.35bc 16.43+0.83jk 10.96 £0.27efg 34.6541.65def
HGg 77.314+1.33abcde  21.547+0.31de 13.05+0.029cd 28.834-1.36ij 9.37+0.21i 27.2141.91cde
HGy, 67.2144.48ef 23.6240.36ab 12.6840.39cd 38.8041.04bc 10.9940.28defg 13.91£2.07hi
HG., 70.2540.14ef 21.5040.29de 12.3340.19d 37.4340.83cd 12.24+0.14a 16.50+1.44hi
HGy; 78.884-1.66abcd 24.36+0.21a 13.60+0.35bc 44.66+1.26a 10.81+0.18fgh 6.5741.99j
HGs, 65.0940.63f 24.3340.19a 14.11£0.06b 21.1840.681 11.4940.28abcdef 28.89+1.22bcd
HG.; 70.4540.26ef 21.5740.33de 12.5040.29d 28.8041.041; 12.26+£0.15a 24.8741.81def

[F B A 7] /NG =7 B e 78 A [R) A B ) 22 57 1 3 (P <<0.05)

Different lowercase letters within the same column indicate significant differences between different treatments at the 0.05 level.
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HG, il HG; BT ¥ 5 & & 5 m » HG.,  HGy #1 HG.,
MHEA S E R 24% 2 L HG16 f1 HG22 Hl 5
W& A . ZF b R AV A+ B K, CO, J7 X ab 3
)R AR AR 2 7 % 0 {8 3l g v, E P DD 206 R 10
em HXFR RN 3% 1% H1 3% K, CO, B e b o

Ak BRAL T, W EAT 2 B AR BT S DA — Ak BTy
ok 4 K 2 8. R U) R+ K, CO, AR 21 5 5 A9 14

*4 BETFEE

Table 4 Component matrix

2.2.2  AS[a) BI J7 0 A A 2 B Ca, ECEZ I4F Component
P.DM.CP.EE.CF.Ash,NDF,ADF iX 9 -4 7, 3k Ttem 1 2 3 4
HRFAE AR  OF T H I R TR R AR A R 4 K DM —0.449  —0.598 0.240 —0.019
BT I Ay 8 (R ). KB CP M P ES 1 CP 0.870" 0.084 0.013 —0.084
7 F A 8w 8, AR B TR P55 1 R EE 0.450 0.265 0.727" 0.006
43 .Ca Fil Ash#E%E 2 N F AR S H M, EEFE A CF —0.017 0.013 0.098 0.933"
EMER B B TR JEE 1R 3 T L e A, Ash  —0.136 0.851°  0.147 0.294
SR BB 7R PR 3 T A CF 25 4 T I Ca =009 0.807° 0259 —0.265
A7 B A L T L RT3 P 021" 0425 0083 —0.074
AR T 484 Z 8T A 13 Fib 35 454 K NDF 0.251 —0.040 —0.798 —0.095
E (32 5) 8 T (1 45 5 1 Ab 3805 26, 3 3 Ky 755 ol ADF 0.698 0.102 —0.331 0.379
®5 BEFEHS
Table 5 Component score
! , , Her
Number o ~ % Z z Segencing

HG, —1.059 1.056 —0.772 0.492 —0.116 15

HG., —0.901 —0.622 —1.360 —0.171 —0.615 21

HG; —0.596 —0.792 —0.734 —0.126 —0.463 20

HG, —0.394 0.408 —0.613 —0.094 —0.129 16

HG; 0.314 0.241 —0.633 0.664 0.123 11

HGs —0.977 0.160 1.856 0.328 0.112 13

HG; —0.740 0.441 0.013 —0.698 —0.194 17

HGg —0.358 0.986 0.062 0.232 0.156 10

HG, —0.758 —0.908 —1.409 —0.994 —0.754 22

HG, —1.777 —1.262 —0.218 —0.945 —0.907 23

HG, —0.191 —0.480 —1.157 1.071 —0.197 18

HG,, 1.132 0.190 0.788 0.089 0.482 2

HG,; 0.009 —0.628 0.734 —0.464 —0.076 14

HG,, —1.267 0.402 1.725 1.095 0.167 9

HG; 1.651 —0.443 —1.122 0.571 0.244 7

HGy —0.245 0.632 1.144 1.267 0.420 4

HGy; 0.812 0.646 0.929 —2.522 0.170 8

HG 0.817 —2.760 1.071 —0.623 —0.283 19

HGy 1.906 —0.285 —0.891 1.561 0.514 1

HG,, 0.082 1.402 —0.167 0.609 0.376 6

HG, 0.997 —1.008 1.294 0.913 0.379 5

HG., 1.558 1.507 —0.096 —1.936 0.468 3

HG.; —0.016 1.119 —0.445 —0.319 0.122 12
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