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2 s BRI n , HnT g A R R B R U TR R . T 10N T20 A SR #5048, H 5 IR 28T 2 Criyfr
S ) 4 2 4E K (P<<0. 05) , A A E R r . T10 40 BE A6 52 75 0 P AR HR (% pH . B FL IR & i v
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Effects of Adding Different Proportions of Waste tea branches and leaves on
Aerobic Stability of Fermented Total Mixed Ration

LIU Shi-hao', DENG Zheng-rong', LIU Zheng-ling’, SUN Hong', HAO Jun', ZHENG Yu-long',
YANG Fu-yu', YANG Xue-ping®, XIE Yi-xiao"
(1. College of Animal Science, Guizhou University, Guiyang, Guizhou Province 550025, China; 2. College of Grassland Science and

Technology, China Agricultural University, Beijing 100193, China)

Abstract: This study aimed to evaluate the effects of replacing whole-plant corn with waste tea branches and
leaves on the aerobic stability of fermented total mixed ration (FTMR). Five treatments were prepared based
on dry matter ratios: 0%, 10%, 20%, 30%, and 40% substitution levels ('T0, T10, T20, T30, and T40).
The samples were vacuum-packed (35 cm X 45 cm, approximately 400 g per bag, four replicates per treat-
ment) and fermented for 60 days. After fermentation, aerobic exposure was conducted for 0, 1, 3, 5, 8, and
14 days to determine temperature, nutrient composition, fermentation quality, and microbial counts. The
results showed that crude protein content increased with higher substitution levels, and the decline in crude pro-
tein during aerobic exposure was reduced. T10 and T20 exhibited slower temperature rise and maintained a tem-
perature difference below 2 °C for a significantly longer duration (P<Z0.05), indicating better aerobic stability.
T10 maintained lower pH, higher lactic acid content, and higher V-score during aerobic exposure, showing
superior fermentation quality. In contrast, T40 had higher crude protein but showed rapid pH increase and early
mold growth, indicating poorer quality. In conclusion, moderate inclusion (10%-20%) of waste tea branches
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and leaves improves both aerobic stability and fermentation quality of FTMR.
Key words: Waste tea branches and leaves; Fermented total mixed ration; Aerobic stability

T VR R A R O 2 E IR 4 AR
A W 25 TH AR ARDRL 2k B 0 A0SO UK SR B 5 IR
AR FLIRR & A HIAE Y b 0 Rl PR BR Ok A6 S
P A DL LR Sy 0 I T R, AR AR Y pHAEL , 49 161
JEE OB M R B TG B . R AR A H MR (Fer
mented total mixed ration, FTMR) & ¥ ¥l i &l A
BE S Ty Be PR TS I #e 0 SR E R B AR G G AT K
e ] T T2 B A — 2 e, G o T A G R T
FOK R AW SRR AR DR B TR R A
B EAREE SIS T REEER T E T &
W AE R 24 sh i R . BB 5 KB, FTMR
ANARE % 5 5 IR RS 1 RN A IR B M L 3 nT
TRk O A P 8 T e A0 ) M ok A bR R R A3 25
G BRI B A AR R I UEAT  FTMR 7L e %
R TE 7 W) A T B A A AR 0 R O R AR i (]
B 2R P 0 & 2R I A, T 5 LR T B

AAE R AR Z I P ny R, A 5 AR R
BERRSL Y O, P BE 7 A K R 38 28 B R, 2% i )
7 W) 1 5 DR AR ) R A B e AT
FERM R FEA M B 5 S AL AR R K P K A
B WA E IR B R S DRE BT IR A AT v
H I R SR A R S 2R, A
— R IR R M TR A AR KT AR R 2R
R AR R i A2 B O AR
TS SE & B, TE HOR R RO IE A R AT R
A TR B S AL BE 7, O 1 R Y S R AR TR ER AR
A& TS A v R S ol IR A 9 AR K M g
DL KRG TR 5 0 B K M o A, Huang 5510 B 58 %
WY, 25 22 M ] ok 5 b Jk I8 o o, 42 2R 1 DR A7
I3, 8 i 0 A AR PR BE L O R 45 5 I 40 TR R VR A5 R
PR, 2% i @ = ) AL BA — i E IR i 7T e
38 o G 9 P A el AR A T o SO AR O R A o

H T, 5C T 28 MRl = W) 76 35 Wb i F o8 2 S v
TR B 2 W YN N, T OC TR R 2 R ]
T FTMR & R BURITTEAS AR B0, Ot H ke 2 X HoAr
AT R AR R B SR BT o o MO SRR E T Y
RGEWETE o G, A 5E LUAS [7] B 491 2 57 255 s
B E K, X FTMR £ A 5208 1 1 5%
Wi, A S I8 57 2% W A i A 7 24k vh ) s 280K
P ALK

1 MREFIE

1.1 FWERFE

i HE 2R ES H MR (Total mixed ration,
TMR) J5RL By I8 FE 2 i A it 5 2 fk £ oK1 T
20254F 8 H 10 H R [ 53 M 48 38 it RUX] S H 30Uk
(28.11549°N, 107. 58347°E) , H: v 4 Bk T K Ab F 1
B AR R IR T A B B S Y R S
Kot o JERERAE IS, SR R 22 Ll AR P AR HLACA
B 28 D St HE R 47 4 22 A B Ab B S AR 3 K R
23R 1 em. 2% WOR BRI H R RS OR R A R A
Al o TMR W) R WL 1, 20 5 m A 0% (CTO 4L,
10%(T104H),20% (T2041),30% (T30 4H),40%
('T40 &) CLh Dry matter, DM b & fili ) (9 5 £ % 5%
AL B bk B ok . EIRAM T IRA KB, I
F60dIFE

&1 TMRBIAMM S
Table 1 Ingredient composition of TMR

5y TO T10 T20 T30 T40
Component/( % DM)
JE 31 55 B A 0.00 10.00 20.00 30.00 40.00

Waste tea branches and leaves
bk E K Whole-plant corn 40.00  30.00 20.00 10.00  0.00
IM3EREFF Rapeseed straw — 10.00  10.00 10.00 10.00 10.00

T kK Ground corn 27.00 27.00 27.00 27.00 27.00
K1 Soybean meal 5.44 544 544 544 544
#k . Mill offals 9.58 9.58 9.58 9.58 9.58
¥ Cottonseed meal 548 548 548 548 548
£k Common salt 0.50 0.50 0.50 0.50  0.50
2% WA 2% Premix 2.00 2.00 2.00 2.00 2.00
ST Total 100.00 100.00 100.00 100.00 100.00

T : TO~T40, 0~407% B9 B 5 2 W B i35 e 42 bk £0K DM,
L7

Note: T0-T40, 0-40% of the waste tea branches and leaves
replace the whole plant corn; DM, dry matter

1.2 AERBREMHKEIEIT

K U1 R RHL AR RIS BT SR RHR SR A
35 cm X 45 em WA T, R AR AE 29 400 g, B TMR
M8 4% it 80(5X 8 X 2)4% | TR 52 Fl il .25 L &L
HlEEmE B TENEBEE . %460d kB,
A [ Ak 2 B4R 78 AR A, ISR A I 43 1 BORE 150 g
YERH AT O d AR AL & o RS B RR &
Y51 a ¥ 5 R wi gy, R 29 700 g, Horp— 3
TR EE W, 5 — Oy T BORE o 43 1 0 R )
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SE T A EA 30 em, 5 B 20 em, 5 HE 1.5 LAY R
/IR R, R B A RN 2B A B OO BT R A A
EWN N EANEL . A AR L,3,5,8,
14 d i, SR A PO 2332 45 BURE 150 g, BT & I & RN
F5 i B 43 AT T A T 5 — B 20 /N R R R IR
B S 14 d R B IR T A

1.3 EF@RNE

WA A A A 5 B8 R By 7 0 AE 5 PR B R
(Fresh matter, FM) 54N dh (150 @) 43 2,
Forb 14y (140 @) B T HEF 65 “CHE 1 2 15 5 /5 Fx
TR R AR S S 425 pm 07 9 (40 H D a5 IR
GBS R A A E T AL T E B IR LAY
T3 143y (10 @) T A T it o2 DU 5

DM 5 1 LT e . AL 1 (Crude pro-
tein, CP) 5 & 4 (Total nitrogen, TN) 7 & #¢ 18 ]
G RUE R 43 78 500 4 [ shPll G AN (7
FE] A R 0 AT A A R WD o R PR R Uk T 4t
(Acid detergent fiber, ADF ) Fl /4 35 14 £F 4 (Neu-
tral detergent fiber, NDF) & i i ANKOM 2~ ],
RIS OR 2000 (14 H Sh 25 48 5 BT AL, R FH g 48 o B ikt
HEAT I SE o K R K A & ) (Water-soluble car-
bohydrates, WSC) % it %) 72 SR FH 0B A7 R 21
CPIHR AT

CP=TNX6. 25

1.4 EZE@mRUNE

R EFR RN BE 45 10 g5 90 mL K KIS,
SEAE T 4 CURFE h il 3, FRRE i NS Y e iR 3 5
L 4 JZHARAT R 7R B O ML S B A
], 8505 CH2 10RO AT O 3000 remin ', £F 2L N
6] 24 5 min By 250 J5 WO DR . i pH T C gAY
L B AR B A R A R, B PHST-3F) Il & pH.
A HLIR (1) 538 5 v RO A €335 (High Performance
Liquid Chromatography, HPLC) 43 #r , ffi i {6 3% #
“h Shodex i i CIH AT, AR 24D, 45 KC-811,
HPLC 1 45 /5 5% 048 Sy #3046 3 B2 50 °C, 3 8 A
3mmol- L 'S A R ERE W , WE A 1. 0 mL-min™ ', %
AR A% 37 4 210 nm, HERERB 5.0 pl. FIH
02 VNG Wi 8 A 28 A B H 5 V-score PR 43
PAPFAS & IV i . V-score TFREA AT

V-score=A"+ B+ C'
P AN NH3-N/TNCY ) s ¥ A<5H A=

505 2 5<A<T10 Bf , A’ =60 — 2A; 24 10<<A<C20
Bf,A"=80—4A. BN SN T EHZ ML) ;
M B<C0.2 W, B’ =10; 4 0.2<<B<<1.5 i ,B' =
(150—100B)/13, CH TR & # (%) ;4 C=0Hh,
C'=40;40<<C<<0.5mf,C'=40—80C.,

HAE V-Score PE43br i 8 5 I 0 84 A R4
BZORN 25 9 34N A5 9%, v 81~100 43 Ryl 4%, 60~
804 A R ,604r LA N Y,

1.5 REMBENE

SO 10 TR0 0 BE AR R, IR JH P W s A 1
05 LR b PR BT R B O R RO TR A
Py ke ¥ LA v S A R B X B {E (lg CFU-g ' FMD
EN

1.6 it

A0 AN AT 2 2 il ) Excel 2010 # 4 52
. fdi ] IBM SPSS Statistics 27 #4447 XK 2
7225381, Ji K Duncan’ s ¥ b AT Z &, W&
KT % S P<<0. 05, #i i 35 K & e o P<
0.001, Hud R HF 77 KR .

2 HBRE5H

2.1 FAREFEFWMEMHRMLLGI FTMREERRZE
W FRETARME

TEAG 48 7 55 1 R rp 45 Ah B 3R R 2% 1 35 Bt s
J¥] SIE < 1717 & A AR A CIEL 1) o AS (] Ak 28 18] L 8 A5 Ak s
PAFAE 22 5, Horp T10 A1 T20 40 HE BE F T ) 4
gz, T40 4b BRI B b Tt HLUR BE 25 (8 B (1A
1A o 25 A FRAEA 2% 58 b P2 v I B 5 PR R U 2
(AR T 2 ‘CRYFFZE I ] A7 7E 1 3% 22 7 (I’ 1B) . T10
HT 20 &b P9 45 22 1) (7] &8 3 %5 F TO, T30 Al T40 &b
L (P<C0.05) , 1fif T40 &b # Y 35 L2 i 8] 1 3 1% T
flh 4% 4b 3 (P<<0. 05)

2.2 AREEXWMEMHAFMLFGN FTMRESRE
R REFRR DI

HY 3% 2 W] 1, Bl A 4 2 B8 I (] 1 SE 4 A% A 3
FTMR 08 572 1 o0 38 A2 224k, B 57 28 WA i T
L 4 R A AR R 5R OR Y 28 BAE Ak B e 2
KA (P<<0.001), TOANHER) CP & & T A %5
B3 B R B (P<<0. 05) . TR 35 45 B4 s it
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£ oof v A E 2 150k =
e -0.5F | ﬁ,g
=]
—:-‘5)- £ 100
-L5E <
20k S50
25k
_3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 I 12 13 14 15 To T10 T20 T30 T40
A A AR I ] b T4
Aerobic exposure time/d Treatment

E1 REREFFREMRME FTMR IR EZ A0
Fig.1 The effect of different amount of waste tea branches and leaves on the temperature change of FTMR

TE: (A) A A AR BEAY FTMR 764 S 55 87 i B P 5 3 i 22 09784k 5 (B) AN AR B B9 FTMR 767 S 2% 87 5 B o P 15 & 0 28 /08 T 2°C Ry 231k il 5 £l
AR 5 A5 A TR K5 7 R 3 7R A R 2 I 0 91 Ak B 22 S5 B 35 (P<20. 05) , % A3 A IRl 5 5 18 s T8 7 RE KR 28 57 R 123 (P=>0. 05) 5 TO~TA40,
0~40 %6 1Y IR 7 25 R A3 - 5 4 4 bk oK

Note: (A) Changes in the temperature difference between FTMR and ambient temperature during aerobic exposure under different treatments ;
(B) Cumulative time during aerobic exposure when the temperature difference between FTMR and ambient temperature was less than 2°C under
different treatments. Different uppercase letters on the right side of the data indicate significant differences among treatments with different tea

branch and leaf addition ratios (P<0.05), whereas the same lowercase letters or absence of letters indicate no significant difference (P>>0.05).

TO0-T40 represent 0-40% replacement of whole-plant corn with discarded tea tree branches and leaves, respectively

J& R A AR B G2 A, e T10 b PEAE A 5
SN L RO (W N T Ui < O S A Ny N
B R, CP & &t 1A 2 2 A = #a # (P<<0. 05),
H T40 &b P AE £ B[] 52 ¥y 5 2 & T H b 2R
NDF 7 TO 4b # v [ A7 40 5% 8 i 18] 28 A A & 3, i
TSN 35 3 WA i I, 45 Ak B 70 S [ B[] st 6 B0 1
AN FERE R A4 . O d B, TOFN T10 4b 3 i 3 & F
FLAth Ab $H (P<C0. 05) 5 bl 2 B[] JE 4, 4% A2b 31 i) 25 5%
BN 7E 3~8 d W) 4% b B R) 22 5 N W 2
14 d B, T40 4k 38 1 2 v T H A 4 21 (P<<0. 05)
ADF B &7 b #a $ 5 NDF R JA] o B T40 &b B 4
LAY 0 1% 75 45 A A 0 1 A B AR A AR SR R R
AR E . 5 NDF &L, & A BEEE 3 d #1 5 d I
2SR G F MAE 14 d i, T40 4b B 2 5 F Hofth b
FE(P<<0.05) . 14 d B, i 0 2 3 25 4 B i 1) 45 4b
FWSC & B EEST TOAM(P<0.05), Hi,
T10 &b PEAE A 480 % 77 o B b WSC 7 & Bl B[] 522 1
Fhia e, I 14 d w3 T BR 8 d S Y H A B
[i] A

2.3 AEEFEWHEMRMLEFIN FTMRESEZE
T2 R R B R0
R 3R, 5~8 dif £ &b ¥ pH W 55 &

14 d B, T40 &b #4754 F 48 &5 7K SF 1 T 10 Ab 2 i 2%
IR F H A AL R (P<<0. 05) . FLER 7 it bl f7 48 5 #E i)
M) B R B, 0 d B T10 4b B &% & (P<
0.05), T20 Fl T4O BARK ; Bl Bf ] 4 4, 25 b 3 2L R &
B, £ 14 diF TIO 2 EF & T TowP<
0.05), B TOALHSL, TR & e A AR LR
H R AR A R /0N AEL R[] Ak B i) 7 35 43 B [ A7
ERFEES., ZE14deF, TOLH RS & B E T
B, = T T10 R T20 A BE(P<C0. 05) , 1fif T10 &b
PG AR FR AR E KT o BEA AR BRI E K, T
Mg i AR S TR A, 0~3 d BT 4% A B
HRMH 258/, 5 diF ¥ B E N, & 14 d i),
TO, T10 M T20 4b # & 3 = T H Al 4b #E (P<<0. 05)
A R Ak B[R] 52 35 (P<<0. 05) . T40 4b
BEAE R oy i BE N R R 3 R K I A S A b B A
Fe 3, TO &b 3R Bl A 4 2% 6% 15 [A] 52 1 FH i3, T10
F1 T30 4b B S A U Bt A7 4R 2% 6% I ] 52 T R #
16 14 d BF, T10 F1 T30 4b P 8 2 A% F H At kb B (P<<
0.05) . K& A AZETEMIHAT, T10 4 H Y V-score
Wor BTt G TR IFF 3 disBE(H ; T20
Ab B A Z2 A B[] DR R 55 s KO 5 5~8 d T[] 45 4k
P 2% Syl 0 14 d T30 &b B & 25w T H A b 3
(P<<0.05),
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Table 2 The effects of different amounts of waste tea branches and leaves on the nutritional components of FTMR

It H RS PN 0 TI0 T2 T30  T40 HfE i PfE Pvalue
Ttem Days of aerobic exposure/ d Mean  Standard error A D AXD
TR 0 586™ 618 625" 631 635 619 0.001 <0.001  <€0.001  <C0.001
Dry matter/ 1 5970 614B G247 62070 35N 618
(gkg ' DM) 3 625C 644 647 670" 660N 649
5 656" 685 703 676" 682" 680
8 6767 699" 710M  699°* 691" 695
14 685 704N 701 709% 680" 696
Pt Mean 637 661 668 668 664
iikiAs| 0 1367 143" 155% 168" 179M 156 0.390 <0.001  <<0.001  <C0.001
Crude protein/ 1 127% 140 154 169% 175 153
(gkg ' DM) 3 1267 139°  155% 159" 162N 148
5 128" 140" 151 167" 176M° 153
8 1257 138" 147% 157" 167 147
14 131 142 160 174%™ 1947 160
{8 Mean 129 140 154 166 176
PV I A 2 0 2720 284™c 256" 254" 258 263 0.021 0.001  <C0.001  <C0.001
Neutral detergent fiber/ 1 291AE 306N 30]ABH  9g7ABib  9gaBb 204
(g'kg ' DM 3 312 313 286 275 205 297
5 285 296 293" 277" 280" 287
8 270 287 278t 274 287" 279
14 315% 276 308%™ 2998 392M 318
Yt Mean 292 295 285 278 300
TR VR VR 4T 4 0 1305 145% 1218 135% 142M 135 0.019 <0.001  <€0.001  <C0.001
Acid detergent fiber/ 1 140% 1520 1490 1sad s 150
(gkg ' DM) 3 153 150 15 133 146" 147
5 136™ 145 150 144 149 145
8 122 145%  137A% 139% 154" 140
14 1465 137 155" 158" 231 166
i Mean 139 146 145 144 163 147
TR OK LA 0 8.81¢  10.1°" 11.9%¢ 1738  17.0™  13.0 0.161 <0.001  <€0.001  <C0.001
Soluble carbohydrate/ 1 8.44°  11.0C™ 13.0 14.8A% 168 141
(g'kg ' DM 3 84" 9.04° 1099 128" 158%  10.9
5 9.11°  9.01°% 114" 14.8™ 16.3%  12.0
8 9.75°  1L7% 159"  14.9"  18.8™  14.0
14 9.46%  12.7% 14.0M 15.0% 14.0% 131
Pt Mean 9.01 107 129 597  16.2

T AT BE B bn A S AT M A RS B S A ) A 4 R R BT YA ) 4k B 92 53 (5 3 (P<<0. 05) , [A] 90 B 45 U8 b A & A7 M ) /NG i 3%
AT R R A R R R RE 5 B3 (P<<0.05) , & A MIAE FHR o TF R RR 2 7R B3 (P>0.05) . TO~T40,0~40% 09 JF 55 AW kL
MR RR Bk, DA RREE R AL IR R RN s A X D A5 S R 5 R RS R S SRR T R o Y B2 AR T

Note: Values within the same column (different treatments at the same aerobic exposure day) with no common uppercase superscript letters

differ significantly (P<Z0.05). Values within the same treatment (different aerobic exposure days at the same treatment) with no common lower-

case superscript letters differ significantly (P<C0.05). Values with the same or no superscript letters are not significantly different (P=>0.05). TO-

T40 represent the replacement of whole-plant corn with 0-40% waste tea branches and leaves, respectively. D, days of aerobic exposure; A,

addition level of waste tea branches and leaves; AX D, interaction between addition level of waste tea branches and leaves and days of aerobic

exposure

2.4 ARAEFFWMEMRMILGIITFTMREERE
sop st apAln

HY e 4 7] 1, L R T AR a SR R T i BRI
FA A3 HE 5~8 d 3 1) 1k 30 4 w8 7K SF |, AS [ 48 i B £
[E], T40 &b # & 2 &5 T H A 4b 3, T10 % 3 & F TO

AbHE (P<<0.05) o 78 O~1 d 31 ] , 45 &b B[] iz 1 %
HERB U E, Hh T10 5 T40 kb B B 3w T H
i 4b B (P<<0. 05), & 14 d i}, T20 &b ¥ 5 2% 55 T3
34 3R T 30 4b 3 35K T H A b ¥R (P<<0. 05) .
R T40 8, 25 Ak 3 e B T X 52 B 5 T s I AR 11
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Table 3 The effects of different amounts of waste tea branches and leaves on the fermentation characteristics of FTMR
mH ﬁﬁ%%ﬂczﬁz 0 10 T20 T30 T40 ¥E ‘ FRfER P 1Y P value
Item Days of aerobic exposure/d Mean Standard error A D AXD
pH 0 4.05% 410 4145 4.20% 4540 421 0.041 0.001 <<0.001 <<0.001
1 4.14% 417 4.21B"  4.22% 4540 425
3 4,14 42050 4185 4248 470N 4.29
5 491"  6.13% 565N 463" 523 53]
8 5.947M0 g 528 5 360 5.4Bab 5 7oAl 5 7
14 6.02%0 424> 5677 531% 6.47M 554
{8 Mean 4.87 4.89 4.87 4.62 5.20
BN 0 21.8M 24 4% 13.5" 17.8M 12.9% 181 0.285 <20.001 <<0.001 <<0.001
Lactic acid/ 1 1225 12.0% 1158 1647 1078 126
(g-kg ' DM) 3 12.6"  11.9"™ 9.83% 194" 123" 132
5 1058 6385 9667 1378 9,654 9,98
8 10.3" 8.69" 7.80°  10.0° 9.97  9.35
14 8.02%" 11.0°  10.0AP  10.87F¢ 8747 972
I{f Mean 12.6 12.4 10.4 14.9 10.8
IR 0 6.25"  5.69 5.93 6.15 6.00"  5.00 0.051 0.005 <<0.001 <<0.001
Acetic acid/ 1 5.15% 545" 5.98" 6.09"  6.19M 498
(g-kg ' DM) 3 5.32"  5.23 5.85 6.27 6.21" 531
5 4.65% 5494 5.83% 5.63%  5.83% 540
8 5.76" 5.44 5.67 5.70 5.28" 5.97
14 8.65%  5.67°¢  5.23¢ 6.31%¢  6.55%  7.73
{8 Mean 5.83 5.49 5.75 6.02 6.05
N iR 0 0.6005" 0.565"  0.719"  0.587"" 0.649*"  0.624 0.004 0.181 <<0.001 <<0.001
Propionic acid/ 1 0.636™ 0.723*  0.711*  0.697* 0.721 0.698
(g+kg ' DM) 3 0.589°  0.569"  0.571°  0.590"  0.667 0.597
5 0.671™ 0.671"  0.665"  0.667" 0.647 0.664
8 0.684"%%" 0,698 0.703M  0.689*" 0.646"  0.684
14 0.717* 0.695" 0.640""  0.647"" 0.711*  0.682
{8 Mean 0.651  0.657  0.668 0.644  0.671
T 0 0.073%% 0.065%  0.081%"% 0.114* 0.109**" 0.088 0.007 0.016 <<0.001 <<0.001
Butyric acid/ 1 0.140%" 0,068 0.156™  0.138**" 0.114" 0.123
(g-kg ' DM) 3 0.053"%  0.084%  0.086 "% 0.153"" 0.210"" 0.117
5 0.311"  0.228"  0.264°  0.272°  0.333"  0.282
8 0.216%° 0.170%  0.178*" 0.167"" 0.160" 0.178
14 0.535% 0.246"%  0.239%  0.157""  0.140"  0.263
I{H Mean 0.222  0.146  0.172 0.169  0.174
ABA 0 15450 1907 114 16750 2242 170 1.74 <<0.001  0.001 <<0.001
Ammoniacal 1 154780 16200 1025 168%™ 145% 146
nitrogen/ 3 12378 76t 968 168MB 174M 127
(g-kg ' TND 5 1572 10190 134 200M 1328CP 145
8 121° 129¢ 129 119" 148" 129
14 1914 1248 1964 87.0% 180% 155
Il Mean 150 131 128 151 167
V-score 0 642780 50,08 7728 58 B¢ 4570 59 0.925 <20.001 <<0.001 <<0.001
P43 V-score/ 43 1 64.6""  60.1%  81.8%  56.9"  61.5"" 65.0
3 77.1° g9.gM 85 1M 65.9% 5509 746
5 62.5%" 844N 71AB050.8%  72.3M% 68.2
8 77.0° 75.4¢ 73.8" 77.2%  66.0" 73.9
14 50.7° 74.9% 555" 88.0M  52.7°" 644
(i Mean 66.0 72.4 74.1 66.2 58.9

s AT ECE JE B3R & A A R RS 7 B 367 A1 ) A 428 8 R BT A AS ) A 38 22 53 W 25 (P<<0. 05) , W 3 B4 JA b AN & A AR RN 7 Bk 3R
TR A R AN R A5 4R R R KA 25 53 B 3 (P<C0. 05) , & A IR S B ok O 5 BF R 28 R B35 (P=>0.05) o TO~T40,0~40% 11K 57 A W A%
etk Bk, D, A SRR REGA AR BN s A XD, A 5052 88 KBS PE 7575 BB 38 i 19 58 5 AR

Note: Values within the same column (different treatments at the same aerobic exposure day) with no common uppercase superscript letters

differ significantly (P<Z0.05). Values within the same treatment (different aerobic exposure days at the same treatment) with no common lowercase

superscript letters differ significantly (P<0.05). Values with the same or no superscript letters are not significantly different (P>>0. 05). T0-T40

represent the replacement of whole-plant corn with 0-40% waste tea branches and leaves, respectively. D, days of aerobic exposure; A, addition

level of waste tea branches and leaves; A X D, interaction between addition level of waste tea branches and leaves and days of aerobic exposure
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P B TE O d IR A 2, (H BE A7 8 5 55 I 5]
A R 2T BRI, AR 1 d A3 d L AR

T A0 kb FE A I 2 85 74 5 75 5~14 d W8] , £ &b 3 246

) 5 R

x4 AEEFZHEHFMEI FTMR B £E 9 %0
Table 4 The microbial effects of different amounts of waste tea branches and leaves on FTMR.
5 Jp— ; b P{H P value
Ijtei Days oi:(j:iigefjfsure/ d 0 T 20 T30 140 I\i/?e{i Sla:](;fdltrror A D AXD
AR 0 4.68 5.35 4.33 4.94 6.23 5.10° 0.076 <0.001 <0.001  0.087
Lactic acid 1 3.11 450 3.14 478 6.52 441
bacteria/ 3 5.30 6.15 5.96 5.43 6.74 5.92"
(IlgCFU-g ' FM) _ _ )
5 6.57 7.02 7.37 6.50 7.43 6.98"
8 6.16 6.51 6.69 6.65 7.13 6.63"
14 5.85 5.78 5.50 5.63 6.65 5.88"
I Mean 5.28¢ 5.88" 5.50¢ 5.66" 6.79*
7] 0 2.91% 4.9% 3.23% 3.26" 5.35% 3.93 0.051 0.001 <<0.001 <<0.001
Enterobacter/ 1 2.81% 3.48% 3.38% 3.36" 6.68M" 3.94
(lgCFU-¢ 'FM) 3 564 582 567" 544" 7.10M 503
5 6.96 664" 7.00M 698N 7 300 7.02
8 6.76" 617 7.74M 7.03V0 772M 7.08
14 6.84°00 610 7.14M 5.04 6.29°%  6.28
P Mean 5.32 5.52 5.73 5.18 6.76
385+ 0 2.93% 4.85% 2.75% 4,33 1.19 3.21 0.066 0.372 <0.001 <<0.001
Yeasts/ 1 2.57% 3.33% 3.33% 3.37" 4,977 3.51
(g CFU-g 'FMD 3 6.64° 595 605  5.14% 485 5.73
5 6.46" 6.52" 6.31" 6.50" 7.16M 6.59
8 6.38"*  6.06%"  7.13M 7.09* 6.9748 6.73
14 4.75% 4.85" 4.87" 5.54" 6.33 5.27
P11 Mean 4.96 5.26 5.07 5.33 5.20
B 0 ND ND ND ND ND ND 0.081 0.735 <<0.001 <0.001
Fungus/ 1 ND ND ND ND 4,140 0.827
(g CFU-g " FMD 3 ND ND ND ND  488% 0.976
5 5.10M" 6.37% 6.48™ 6.36* 2.298 5.32
8 4.54M 4.64% 4.52% 5.34 2.21% 4.25
14 5.71M 5.524 5.474 5.5 2.02"0 4.85
P Mean 2.56 2.76 2.74 2.87 2.61

T AT HOE 8 bR AS S AT M TR R 5 7B 3R Al [l AT S R 8 R BRI A T b B 22 53 i 25 (P<<0. 05) , [ E I A A & AT TR /NG 7Bk % b
PR R AT A R i R 7 3% (P<<0. 05) , & A MRS F R B FHFRR2ZE R AR E (P>0.05), TO~T40,0~40% B 74 B 5 5
ERREXK DA RRBEREGA EF I I A XD A ER KRS B 7 2SR T A i (0 58 AR s ND A KT 20 50

Note: Values within the same column (different treatments at the same aerobic exposure day) with no common uppercase superscript letters

differ significantly (P<Z0.05). Values within the same treatment (different aerobic exposure days at the same treatment) with no common lower-

case superscript letters differ significantly (P<C0.05). Values with the same or no superscript letters are not significantly different (P=>0.05). TO-

T40 represent the replacement of whole-plant corn with 0-40% waste tea branches and leaves, respectively. D, days of aerobic exposure; A,

addition level of waste tea branches and leaves; AX D, interaction between addition level of waste tea branches and leaves and days of aerobic

exposure; ND, no data detected
A ‘
3 it
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