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Abstract: Eucalyptus urophylla x E. grandis is a hybrid of Eucalyptus grandis () and Eucalyptus urophylla (?). It has
the advantages of rapid growth, straight trunk, high yield, short rotation period, easy to germinate, strong adaptability
and so on. So it has become the main cultivated tree species in the key forest areas, important commercial timber forest
bases and forest products industrial bases of Yunnan Province. Due to its endogenous plant growth inhibitors, the dis-
posal of wood processing residues has not yet been effectively solved. In this study, urea, manure from chicken and
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sheep, EM bacteria and enzyme bacteria were added to Eucalyptus bark for decomposing fermentation to promote the
degradation of its endogenous inhibitors, making it an organic substrate with similar physical and chemical properties to
peat. In order to reveal the effects of three levels of decomposed Eucalyptus bark (raw/40-day/60-day) compounding
with three volume ratios (10%, 20% and 30%) of perlite on the enzymatic activity at plant seedling stage, four crops
(Lycopersicon esculentum, Brassica oleracea, Lactuca sativa and Moringa oleifera) were cultivated in a greenhouse
using the two-factor and three-level experimental design. After 6-8 weeks of growth, the activity of six enzymes asso-
ciated with carbon and nitrogen metabolism (SS, SPS, Rubisco, GS, GOGAT, NR) in the leaves was determined. The
results showed that the decomposition level and the proportion of perlite had the extremely significant interaction on the
SPS activities of L. esculentum, B. oleracea and L. sativa (P<0.01). On the whole, the activity of enzymes related to
nitrogen metabolism was more affected by the decomposition level than those related to carbon metabolism. The enzy-
matic activity of the three vegetables in 60-day-decomposed Eucalyptus bark were significantly higher than those in the
control peat, raw Eucalyptus bark and 40-day-decomposed Eucalyptus bark (P<0.05). Among them, the enzyme activity
of L. sativa in compound 30% perlite was significantly higher (P<0.05). In addition, the enzymatic activity of the three
vegetables in 40-day-decomposed Eucalyptus bark compounding with 20% perlite were significantly higher than those
in peat (P<0.05). The enzymatic activity of M. oleifera in peat was significantly higher than that in Eucalyptus bark
substrate (P<0.05), and that in raw Eucalyptus bark was significantly higher than that in decomposed Eucalyptus bark.
Besides, the mechanism of endogenous compounds in Eucalyptus bark influence on the activity of enzymes related to
carbon and nitrogen metabolism during plant growth needs to be further studied.
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Fig. I Main decomposing processes of Eucalyptus bark
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Tab. 1 Substrate formulations of different decomposition
level in greenhouses (volume ratio)

2 gy JEFA A0 d AR B R 60 d MR BZ
I‘I ) > Ll
SRER AR B 40-day-decompo- 60-day-decompo- BH

Treat- Raw Euca- sed Eucalyptus  sed Eucalyptus Perlite

ment |yptus bark

bark bark

T, 9 0 0 1
T, 8 0 0 2
T; 7 0 0 3
T4 0 9 0 1
Ts 0 8 0 2
T 0 7 0 3
T, 0 0 9 1
Ts 0 0 8 2
Ty 0 0 7 3
CK e s+

1.2.3  JBA RN 5 AR, B FER
sk, A, RS CinAD
AYERY ) MR, 5 5 mL BB DA HEAT 08,
Gy %I 43 22— 1 B T KRG B AR BT Ry ok
FUAHD &, ARicE R TIRE

HEME G (SS ) RN REAEBE IR & L ( SPS ):
BOYRESERE 0.2 g5 BIBE-1,5- B R R (L /
SN (Rubisco ): AEMFESERE 0.5 g; AT
e il (GS) MA &G M ( GOGAT ):
HEAERE 0.5 g5 HFRG LA (NR): B
BEFE 0.2 g6
1.2.4 4w 2 (1)SS HlSPS if: &% ZHU
25515 MIRATKAR 25U A9 75 122000 % .( 2 )Rubisco
WEPE: 2% CHENG %15 CRISTINA 2500 )y
PilE . (3) GS fl GOGAT 1. &% CHUAN
U . (4) NR 36 2% YU 41
() 7 TR DI AE o
1.3 #HiELIE

% FH Microsoft Excel 2010 x4 %} 52 56 0 P2 1k
TG Fkb B ; SR SPSS Statistics 23 X {4FE4T
TSNS B E R (H/h i E P2 Rk
LSD ); H SigmaPlot 12.5 1 Adobe Photoshop CC
2018 # il
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JERHO A AL F & . R HES AR
B, XX 4 B i e 7 iy 6 S & R
FHOCHE & PR 2 i ) A B 22 % (P<0.01 ),
MR MAF L2 s TR, AU F A A
H1Y SS.NR {1, HAER F Hh Y SS.GS.GOGAT
TP L, AR SEM Horh i SPS. Rubisco. NR I
PR A (P<0.01 ), Fetf Bz B AS [7] 65 B
JE SRR L Bam X it . AL S54SR
fifg i PE EL A HoRg ), P 3 AP SR SPS i
P EA B P2 B (P<0.01 ).

K2 BARIEESLEEXT 4 FiEY 6 MEEEERN
WEEZFEHH (FE)

Tab. 2 Two-way ANOVA of decomposition level and
perlite on the activity of six enzymes of four plants(F value)

Y sebi }%*‘%MEE Bk }%*‘%M%Exl%k%
Plant Index D;composp Perlite Decomposm_on
tion level level x Perlite
F7i SS 150.52" 11.097 2.49
SPS 244.64" 4.43" 4.78"
Rubisco 458.84" 3.72 0.46
GS 1107.72" 0.31 1.54
GOGAT 728.08" 0.60 4.34
NR 522.26" 20.20" 19.30™
A SS 233.017 0.91 4.86
SPS 135.06" 2.13 0.10
Rubisco 247.42" 2.10 0.14
GS 768.39" 0.95 0.09
GOGAT 463.44" 6.07" 2.04
NR 291.74" 0.93 1.99
ik SS 412.12" 19.44™ 13.26"
SPS 404.48" 4.97" 15.07”
Rubisco 143.69" 0.17 2.88
GS 636.11" 41.13" 29.85"
GOGAT 586.92" 43.90" 4321
NR 1075.79" 3.72" 2.11
3 SS 338.13" 6.017 17.04™
SPS 1316.41" 18.88" 27.62"
Rubisco 1177.72" 15.72" 6.44"
GS 232.95" 1.62 0.36
GOGAT 807.60"" 0.32 0.40
NR 939.67" 7.76" 6.84"

T TR BEA I (P<0.05), TRARHEF I (P<0.01)
Note: " indicates significant correlation (P<0.05), ™" indicates
extremely significant correlation (P<0.01).

2.2 A[E) 40 B X AR 1T 4E ok Bl 1 B0 B2 0
22.1 REI4Fx;SS fo SPS E G Hm Tl

B . HAL S A 7 SS R SPS i PEXT 10 F
Ab P 5 Fg 7 40 P 2

FEARAE 10 FRALFEELRTH SS {HMR 0.057~
0.107 U/mg, SPS i~ 0.003~0.015 U/mg., H:r,
FAITE Tg thY SS HI SPS IR MM W EE TR T,
ZAMRHABAL R (P<0.05), Ts 5 T, 2R AW E.
HIR,SS TE To 5 Ts WG 12 R A B3, i SPS
TE To FAYIETER ZE 5 T Ts (P<0.05), X 2 Fi
FEJEH 60 d AR K i i 38 2 ek
( P<0.05),

BRARTE 10 FhALFEILREH SS #EPEN 0.050~
0.146 U/mg, SPS i 0.006~0.017 U/mg., ik
FEe s 5 AR X 2 RS PR B2 S T Te
3 R 60 d R B ALFRIERT (P<0.05), 3
AR A RHEC e AR R TG 2 3 25 5, H B I
Fimt (P<0.05), BARLERZ 40 d Rz
ERAR, 16 Ty 5 Ts PoRA K 28 KI5X 2
P PR i

BALTE 10 FhAbEILFH SS 15PN 0.038~
0.107 U/mg, SPS iit:4 0.004~0.015 U/mg, HH
TE T WY SS 1 M 0 2 & T H A AL 3 (P<0.05),
M 7E H A AL B R i) SPS i Pk B FH T Ty (P<
0.05 ), H¥K, SPS 7 3 FhE A 60 d Feif Bz Ab 3
JTRT Ts s pgiG PR 3 m Tk 1 (P<0.05),
I SS 7€ Ts Sl Lt E2 5,

A SRTE 10 FRALFEEEH SS 1EMEh 0.028~
0.110 U/mg, SPS 1%t/ 0.002~0.013 U/mg, H:H1,
A ZETE To WY SS 16 PE 35 i T IR T, A HoAth ik
B (P<0.05), e To HiY SPS 1M 3 i T 3L
flikb ¥ (P<0.05), HIK, SS 78 3 FIJEZ 60 d
FEARS K A BB A Ts i) 37 M 34 B 35 T e ok
+ (P<0.05), 1 SPS 7 Ts 5 m + (%7
T EER.

2.2.2 % Rubisco &M% 10 FkbFEXT 4 Fp
T B Rubisco 16 PRS2 IR AN 3,

FeAfE 10 FpAabH#ILF P Rubisco G MEN
4.44~10.12 U/g, 7E 3 N33 60 d Feiwf Bz Ak 3R 5t
Ml Ts H1 1 Rubisco 7 M ¥ W 3 & F e x L
(P<0.05), H 3 &2 60 d ke iz ab B[] G i
FER . HIR, Tef 3 MNASE AR HoAb PR 5
55Uk B TG i 35 25 5 o T X i A K s K
A K RSN Rubisco 1% PEAYH A .
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Fig. 2SS and SPS activities in leaves of four plants in treatments
4r T - A o A R I E AR R (P<0.05), Ty BEMT
2r ] . Ts (P<0.05), Ts @& T T, (P<0.05), HIK,
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Fig. 3 Rubisco activity in leaves of four
plants in treatments

BRARAE 10 FpabPEEE T Rubisco T PE N
3.80~12.04 U/g. FEYE A 5 A4 KE i 36 PR i 3%
T IEE 40 d FEH 60 d #W H2 (P<0.05), 3
AR A BHEE H AR L E) T i 2 25 5, (HES B I
Tlemt (P<0.05), HIKIEZH 60 d Heftf f i &
T T (P<0.05). Ts'5 TsHrih/b a5k % i
TR B R

HALHE 10 FpAbBREL T A Rubisco WGP H
4.74~9.65 U/g., TE T; 5 To T RYIGM: 22 5 Tk
Ts MY HABAL B ( P<0.05 ), 3 B 60 d Heh) iz
AER TR EER, Ts5 Ts L EES, HYE
EFARSTex Lt (P<0.05),

ARAE 10 PP FEEE T Rubisco T MK
2.30~10.98 U/g. 7E 3 B2 60 d Fef Jiz b 3L it

3.778 U/mg, GOGAT {4 0.264~0.921 U/g, H
HITE 3 N2 60 d R Bz A FIER BT K Ts H R 3 2
ol Tl 35 1 2 30 3 = T U ok 5 H At A B
(P<0.05), GS7E 3 ME% 60 d A H 2b 3 a] Y
EHETEE 2R, 763 MARAERR A ES T,
6 B R TRk £ (P<0.05); 1 GOGAT
7E Ty PRITEME R E ST Ty (P<0.05), HFE TeH
AR S Vet To o 2 22 57

BARTE 10 BB GS TEEN 1.161~
4.483 U/mg, GOGAT i&tEN 0.130~1.030 U/g. 7
Y iR 2 i 2 d i T T R B
SRR (P<0.05), HrhA R B E TR 40d
FEE 60 #eW 2 (P<0.05), GS 7E 3 AR AR
Be LLAL S A TE RO 25 25 55 T GOGAT 7E T,
H RS R T RS A 2 N ARHAL B (P<0.05),
HAE Te P RYTENE B E WAL (P<0.05 ).

HALTE 10 FhAbERELRTh GS MR 1.448~
4.039 U/mg, GOGAT ik 0.333~0.930 U/g, X
2 FPTAE 3 AR 60 d FeAR e AL BRI A Ts iy
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TS T ek (P<0.05), Hirb, GS 6t
TE 3 R 60 d Heh AL BRI TE B 2255, HIR
FT Ts (P<0.05). 1 GOGAT 1E To H G B
FET T 5 T, (P<0.05), HT, 5 Ts LREXESR.
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CK T1 Tz T3 T4 Ts T5 T7 T8 T9
AbBH Treatment

2.696 U/mg, GOGAT il 0.275~0.655 U/g, H:
., GS 7E 3 B 60 d Fek iz AL SREL TR Ts
1A 3 M 0 2 U e = RN A A B R b B (P<
0.05 ), H. 3 NE# 60 d Fefwf iz A B 7] JG i 3 22 57 ;
1M GOGAT 7£ Ts H TG 5 e ik + T i 35 25 5% .
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R AR RN FREROR 257 3 (P<0.05) .
Different lowercase letters in the same plant indicate significant difference (P<0.05).
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Fig. 4 GS and GOGAT activity in leaves of four plants in treatments
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0.018 U/mg. 7Ee skt iy id Pk i 2 & T k%
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0.011 U/mg. 7 To H1H NR 151 ik 2 o T HAb
A (P<0.05), 1i T, 5 TsWESFARE, H
PR ERT Ts. CK AR (P<0.05), HK Ts i

0T CK AR (P<0.05), 1 CK L T4k (P<
0.05), 3 PNA[EARHD ELALHE Z (8] JC 8 5 25 5%
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Different lowercase letters in the same plant indicate significant
difference (P<0.05).
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Fig. 5 NR activity in leaves of four plants in treatments
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