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Effects of different silvicultural patterns on the growth of

Eucalyptus and soil physicochemical properties

Abstract: [ Objective] To investigate the effects of different silvicultural modes on the growth of eucalyptus
trees and soil physicochemical properties, and to explore the best mixed silvicultural mode. [Method] The growth
indexes and soil physical and chemical properties of Eucalyptus megacephalus were measured and analyzed in three
plantation models, namely, treatment 1 (Eucalyptus grandisXE.urophylla pure forest), treatment 2 (Eucalyptus
grandisxE.urophyllaxMachilus pauhoi mixed model), and treatment 3 (Eucalyptus grandisxE.urophylla x
Castanopsis hystrix mixed model). [Result] The results showed that the companion species of Machilus pauhoi
and Castanopsis hystrix had a significant effect on Eucalyptus grandisXE.urophylla tree height, diameter at breast
height, volume of wood per plant and volume of stock. The tree height, diameter at breast height, volume of timber
per plant and volume of standing stock of Eucalyptus grandisxE.urophylla in Treatment 2 (Eucalyptus
grandisxE.urophyllaxMachilus pauhoi mixed model) were 18.16%, 14.72%, 36.84% and 39.93% larger than those
in Treatment 1 (Eucalyptus grandisxE.urophylla pure forest), respectively, and the differences were all significant
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(P<0.05, the same as below). The tree height, diameter at breast height, volume of wood per plant and volume of
storage of Eucalyptus grandisxE.urophylla in treatment 3 (Eucalyptus grandisxE.urophylla x Castanopsis hystrix
mixed model) were 13.40%, 16.02%, 29.41% and 34.64% higher than that in treatment 1 (Eucalyptus
grandisxE.urophylla pure forest), and the differences were all significant. As the soil depth increased, the soil bulk
density became larger, and the total soil porosity and soil capillary porosity became smaller. The soil capacity of
Eucalyptus grandisxE.urophylla pure forest at different soil depths was greater than that of the other two hybrid
models, and was the smallest in treatment 3 (Eucalyptus grandisXE.urophylla x Castanopsis hystrix mixed model),
while the total soil porosity, soil trubular porosity, and water holding capacity of Eucalyptus grandisxE.urophylla
pure forest in the field were smaller than that of the other two hybrid models, and was the largest in treatment 3
(Eucalyptus grandisxE.urophylla x Castanopsis hystrix mixed model). With the exception of treatment 3
(Eucalyptus grandis<E.urophylla X Castanopsis hystrix mixed model), soil total nitrogen in the other model types
showed an increasing trend with increasing soil depth, while soil quick nitrogen content, soil total phosphorus, total
potassium, quick nitrogen, quick phosphorus, quick potassium, organic matter, effective copper, effective iron,
effective zinc and effective boron showed a decreasing trend with increasing soil depth. The content of bulk and
trace elements and organic matter in the soil was higher than that of Fucalyptus grandisxE.urophylla pure forest in
all mixing patterns. With the exception of soil capacity, all indicators were positively correlated with Eucalyptus
grandisxE.urophylla growth indicators, and some of them were significantly or very significantly positively
correlated. [ Conclusion ] In summary, both mixing patterns can increase the growth of Eucalyptus
grandisXE.urophylla and improve the soil quality, but from the point of view of growth indexes, the silvicultural
pattern of treatment 2 (Eucalyptus grandisxE.urophyllaxMachilus pauhoi mixed model) is more favorable to the
growth of Eucalyptus grandisxE.urophylla.

Key words: Eucalyptus grandisxE.urophylla; mixed forests; growth; soil physical properties; soil chemical
properties
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1.1 1B AL

RIG XA PR B ¥6 X E G A - 035 (108° 09 —109° 13" E, 21° 71" —22° 19’
N, NSRBI ZE SR, SRR ACNAEEE . WER . ZHEFIRE 22.6°C, FHFENE 1
500—1800 mmo EEELAIIHAN Ff A, HIEEARGLIEIRA (Rt 40 3E, T2 )EEZ 60 cm, EIIHEE.
W FEEZD R, SRR, RAR R N .

E MG RIS ]2 2017 4F 6 7, 40 H) 7 ) R i s R R B A IR A F 4, Wil 6 M A,
BN 30. 00—35. 00 cmy HfE4 0. 15—0. 20 cmo RACH P UL A FN L1 HEE AR (R R 2019 4 9 H, %)
BTV E A BRI MR AT R, TR EAN 2 4F, BRI ARG R 50—65 cm, HiAEN 0. 60—O0.
75 cm, ZLHER A 40. 00—55. 00 cm, #1429 0.40—0.50 cm. RIS EEAMBEATIE 3 mX3 m, B
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MEBES ST 1 (ERMAI) K 18.16%. 14. 72%. 36. 84%H1 39. 93%, HJZ=HHE (/X0.05). kb
3 (B R X AR P ERANIN G R SERMIRFE R RS B 1 (BRI &
13. 40%. 16.02%. 29. 41%F1 34. 64%, HZREFH (X0.05). A 2 (HEM X QEEEERD +E R
R WA AR A B R B R 3 (ERM X R MEBERMRILEE ZR (£0.05),

T AR N E KR bRz ©
Table 1 Growth of eucalyptus trees in different model types (Mean = SD)

bl W i1z FRERAAAR BERE
Treatment Tree height/m  Diameter of chest/cm Volume of timber per plant/m? Storage capacity/ (m*-hm?)
AP 1 Treatmentl 15.77+1.02° 12.63+0.27° 0.12+0.02° 127.76+16.98°
Ab¥H 2 Treatment2 19.27+0.49* 14.81+0.58* 0.19+0.01* 212.68+13.22*
AbBE 3 Treatment3 18.21+1.20° 15.04+0.95° 0.17+0.032 195.46+33.50°

OARRVNG FRER R RIS SR 2 (0] 72 53 B 35 (P<0.05), LB 1 A ERARAIM, A3 2 h B RAR<BITEI IR, A8 3 N E R < 4L 4E
VB, R, Different lowercase letters indicate significant differences (P<0.05) among the pattern types in the same column, Treatment 1 is
Eucalyptus grandis<E.urophylla pure forest, treatment 2 is Eucalyptus grandisxE.urophyllaxMachilus pauhoi mixed model, and treatment 3 is Eucaly
ptus grandis<E.urophylla x Castanopsis hystrix mixed model, the same as below.

2. 2 ARSI ) s B o 2 e o0 A

MR 2 AT, 3 MBI IR AR E N T 1.4871.70 g = em’, B LZIRBERININ, TR EA
Ko AR LR B REMATA R LR T Hopt 2 MRS, ELEREN 20 en i, 2P 2 (B
Pt X QIAETE R SR ) B LR AR 1 (E R /N T 0.60%, ZRAEZE. ¥ 3 (ERE
R X CLAERACIE D TR BB 1 (B RARZEM) J/h 1 8.07%, ZEREE, fELEREN 40 cm
I, b 2 (ERM X QAL RR A D 1 LR A 1 (ERARZAIMO Jih T 1. 10%, ZE57 AR,
AbER 3 (M X ZLHER A D) ) BHER R 1 (BRI B 1 7. 05%, Z5FE#.

I RSLSREEREA LR R, RN &S, ELEREDY 20em N, ALBE 2 (E M X BITETE RS
B0 L AL BB 1 (ERAAM) KT 7.93%, ZRARE, A3 (ERM X LHEHRATH
O KRS FIBR AL | (BRI KT 17.69%, ZRTE, LERERN 40 cnbf, &AL
TR 3 LR A 22 5 R 2 o AR eSS TR ) 398 B A L R R B ) R A 4 o B A 3R ) 8 ok
N, Ak S FLBR AR ) o 7F 2R 20 om i, SRR AR B LB E Z M B E 22 R .
FELJZREEN 40 cm i, AbF 3 (ERM X AHHRZH D WAFBEERA, BbH 1 (BRI,
AbER 2 (E M X BITETERTR SR D) ZRE#E.

HH (] RE 7K B A v R ) e e K & & AELZIREEN 20 em I, ALBE 2 (B R X GIFEIE
R KRR, HE5HMEATREZER, ELREREN 40 cn i, L3 (BREM XA
R MR R R, B 1 (BRMALIMN) KT 18.63% ZEFRE.

£ 2 ANFIRE S i e
Table 2 Soil physical properties of different model types
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. B o
w7 I AL -~ R KR
Layer [ Total soil % Non-capillary Field water hol
Treatment Soil ity/( g-em? . Soil ill .
reatmen ¢ il oil capacity/( g-cm™) porosity (%) oil capillary po porosity (%) ding capacity (%)
rosity (%)
20cm 1.61+0.15* 37.40+1.64° 26.41+£1.79° 10.9941.28* 6.91£1.37*
pisiinl
Treatmentl
40cm 1.70+0.054 28.9245.36¢ 17.49+6.06¢ 11.43+1.29A 6.55+1.028
20cm 1.60+0.08% 40.62+5.72° 28.90+5.32° 11.72+0.66* 7.31+0.59*
LhEE 2
Treatment2
40cm 1.68+0.074 38.14+4.488 25.36+4.178 12.78+£2.214 7.35+£0.8848
20cm 1.48+0.04° 45.4442 982 35.68+4.512 9.75+2.64% 7.00+1.432
LhEE 3
Treatment3
40cm 1.58+0.08B 43.41£2.044 34.98+3.534 8.43+2.218 8.05+1.144

OARFNG FRERRFE SIS BGEA 20cm 12 2 (7] 2 573 8.3 (P<0.05), NFRIKS PR R RS S RA 40em 12 2 (7] 22 573 B3 (P<0.05),
[fl. Different lowercase letters indicate significant differences (P<0.05) between the 20cm soil layers of each model type in the same column, and
different capital letters indicate significant differences (P<0.05) between the 40cm soil layers of each model type in the same column, the same as
below.

2. 3 AR B ) g b PR o ) 22 Pk A i

231 2EXEBAEZAANGEAET HEI WM, BT 3 (BEREXIHRZHERAD 4b, HAE
FRA) LA EBEE L ZURERINE I, & B LIRE A S B R TGS AR L EIREE A 20em B
AbFE 3 (E M X AHERA D MRS RSEM IR S B, A8 1 (BRI 5K, 4&
H 3 (HREM X ZHERSERD e & B LR S B SR 1| (BRI ¥inT 47.
62%. 45.78%, ZERWE. ELZREN 40cm B, AFEBERMZ W LIESRSELREZER, AR
AR Z ) IR SRS B EREE, U 3 (EREMXOHRESHER @ EmsEReS, &
1 (BERMRaik) k.

BN LIRS ENE LERE RN, 2RSS, LA 2ALRE. £LER
FE 20em if, AbEE 2 (E R X AFCEARZH D LIRS 8 Lo S Ea0m, 41 (B
Frzaif) smik, ¥ 2 (Bt X AT0EAR D g 5 T e o & &2 0 B HE 1
(BRI Hhn 1 27.85%. 7. 18%, ZRWE. (£ LJZIREAN 40cm i, ASFE A 2 (6] ) 4158 4 5%
TE. LEEAE S EE R T, A3 2 (BERMXATGEMEREAD MHIEasSERS, LE 1 (B
FEkaibh) A%, ¥ 1 (ERMAIN) fm, A3 (ERM X R il i k.

A E LIRS R, DR B E L RIRENI N, 2R REER. X 2 (BERMR X
TEEMR D LIRSS EE 2 N LERES R, TEREDN 20em. 40em [ HIE2H & &0
ST 1 (ERMRAER) Bhn T 20.63%. 26.67% ZEREFE. A 3 (EREM X R K1
WS B 2 N LEIRES R, LEIRE N 20em. 40cm ()30 S0 A8 B ALHE 1 (B 2 Real
MO BT 30.98% 5. 36%, EREE.

A EIEAYUR G EREE L ZREREI, S ENES . B 2 (BR X I bR
TREAD WA PR S EAE 2 N LERES RK, LRRER 20em, 40em [ LA LT 7 5l B A0 H 1
(E R4 BT 14. 26%. 17.65%, ZEREE.
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Table 3 Soil massive elements and organic matter content
+Z e skl 4 A
=R @5&%\3 =
i AET R Tot EMER o g damerq  AIRAE
Layer - 8 Quick-actin ) ) ] ) )
Treatm al N content/( Total P conte Quick-acting P uick-acting K cont Organic ma
. g N content / tter content/(
of soi kg 4, Total Koco content/(ug'g”)  ent/( mg-kg?) |
ent nt/( mgkg™) ( mg'kgl) gkg?)
1 ntent (%) gke
20cm 0.44+0.01¢ 373.44+3.24° 1.00£0.01°¢ 26.54+1.40¢ 3.23+0.09° 36.74+1.85° 11.36+0.34°
AL 1
Treatment]
40cm 0.50+0.014 355.44+4.94¢ 0.88+0.038 20.72+1.408 3.78+0.08* 35.52+0.258 10.03+0.20¢
20cm 0.50+0.01° 517.61+4.95° 1.26+0.012 30.61£1.39° 3.48+0.022 52.25+0.46* 13.25+0.312
SEFE 2
Treatment2
40cm 0.52+0.014 449.09+3.224 1.20+0.014 20.81+1.388 3.30+£0.048 36.63+0.7348 12.18+0.174
20cm 0.84+0.012 471.53+4.93 1.19+0.02° 48.95+1.40* 3.47+0.072 53.23+0.382 12.26+0.64
MR 3
Treatment3
40cm 0.51+0.014 435.67+3.228 0.90+0.018 25.04+1.394 3.08+0.05¢ 37.53+0.354 11.67+0.178

B R £HZREA 20em Y, A 3 (B X RSB0 35 2R, il

232 rHEMmEALEASS HE AR, SR A . B Bk TS RS LRI RN,

=]

AE 2

B HXA]

At PR

1 CERMAIMN) FIEA%, 2 HlEab® 1 (B R4 Bhn T 10. 30%. 35.90%, ZFE#, fELEREN
40cm i, HIEE AR A RS L EEE N 20em ) 2 IUM E B .
ELZHRE RN 20em B, AP 2 (B REM X BIEEAMREHEZD S Emm, B 1 (B

J
af
hb

O M R

Effective iron content of soil/ (mg-kg!)

b A O

Effective copper content of soil/ (mg-kg™!)

[

3

: 20cmi
I s0cm
b
b
2F A A
B
1k
0
AbFE] Treatmentl ML 22 Treatment2 AbPE3 Treatment3

0
1 20cm!
I 40cm

a
A
5L
b B
¢
0 C
5k
AEFE] Treatmentl 4bFE2 Treatment2 4b3E3 Treatment3

1.5
1|:] 20cm *fi
~ [ 40cm|
] 1 DN
20
£ . H3
IUIW: = 1.0
< 3
& 5 4 b
B 2 \
s T L B
g - B
H o5t T
N
o
&
2
&
m
0.0
AL Treatment] 4bFE2 Treatment2 JbFE3 Treatment3
0.5 -
[ 20em!
7N B 40cm
)
< P
2004 | a
E + A
et b
=
i Z
41 203 B
2 ° c :
X E
5
L=
® 502 c
5
&
S
E]
2
&
m

911

4LFR1 Treatmentl

AEFE2 Treatment2

JLFE3 Treatment3



L T E MO AR A S31 FHMIEEE 217

(B R X AR AR 4 BIIGIN T 37.62%. 28. 71%, ZEF8FH. (£ EREN 40en i, 4H 2 (ER
i X AL A VR AT AR D () LG Rk & B, BOGCEE 1 (BRI 3T 37.66%, ZREE. £
T EIREEDY 20em B, 403 2 (B R X QIREMRESHE D MHEa8EEERs, B4 1 (EREA
MO BN T 35. 41%, ZEREE. A£LERE N 40em B, 4FE 2 (B EM X QITEERRESHERD) a2
Bt ERm, B 1 (BRI BT 40.22%, ZRE3%E.
K1 HIEMETRSE
Fig. 1 Soil micronutrient content

ARNG FEERIR SRR AE 20em 17 2 18] 2 53 B3 (P<0.05), AFKE FEFRR BRI 40cm + 22 8] 2 57 2.3 (P<0.05). Different
lowercase letters indicate significant (P<0.05) differences between pattern types in the 20 cm soil layer, and different uppercase letters indicate sign
ificant (P<0.05) differences between pattern types in the 40 cm soil layer.

2. 4 HorFRARAH RS B

F 4 P R R A BT IR S IR AR R S LR UREE N 20em B EAEINE M EGE . BERETA, fEAE
KT, WE XD 50 (X2) ZMERFIEMX (X0.05, FED, W& (XD S5HEEMR (X3
SR E EAHDC (X0.01, NIRED . UtBAR . AR BRI AR 1) A BB A AR 2 AR ARAH PR 280k
TR P ) RS E (XD S5EAKERENER, HERARE, LIRAFLBA (X5), MK
B (X6) S5&AKIEREIEMHAK, 3T SRAEBRIBAR TR ALK, 8 KB R
THEAR (XT). 4 (X8). 48 (X9). LA (X10). MR (X11) AR (X12) MEE 54 KR
PRI BIEFDE, HpHIEESE (X8, HIEAHEE (X9, HHEAB & & (X1, HHds & &
(X12) 5 & A KBRS EAG, R\ LEP RE R S EREN AR THRARAK. 15E
LR &8 (X13) 5AKIEFR W & S AR AR R B35 IEAHOC . LBk M i b ik oo 3 b 38 25U & =
(X14). BIFEEREESE (X15), HEANESE (X16). HIEERIISE (X17) 54Kz H S 1EM
5%, Hod 3 A (X17) 5lfE (X2) 2 ) 282 EMSS, RIE P fE R iR K .

R 4 HROTERRA AL HT

Table 4 Correlation analysis of selected indicators

X X1 X X X X X1 X X

X1 X2 X3 X4 X5 X6 X7 X8 9 0 11 12 13 14 5 16 17
X1 1
X2 0.93 1
X3 1.00"™" 093" 1
X4 -0.29  -0.63 -0.31 1
X5 0.59 0.85 0.61 -0.94" 1

X6 0.86 0.61 0.85 0.24 0.10 1

X7 0.35 0.68 0.37 -0.99"  0.96" -0.17 1

X8 1.00" 092" 0.99" -0.27 058 0.87 0.34 1

X9 0.99°  0.94" 1.00™ -032 0.62 0.84 0.39 0.99* 1

X10 0.38 0.70 0.40 -0.99° 097" -0.14 0.99 037 042 1

X11 097" 099" 0.97 -0.53 078 0.70 0.59 0.96" 0.97° 0.61 1

X12 0.94" 099" 0.95" -0.60  0.83 0.63 0.66 0.93" 0.95° 0.68 099" 1

X13 0.97°  0.80 0.96 -0.04 037 0.96" 0.11 0.97° 096" 0.14 087 0.82 1

X14 0.64 0.89 0.66 -0.92° 099" 0.17 0.94 0.69 0.67 095" 0.82 0.89 043 1

X15 0.87 0.62 0.86 0.22 0.11 1.00™ -0.16 0.88 0.85 -0.12 0.71 0.64 0.96" 0.18 1

X16 0.84 0.58 0.83 0.27 0.07 0.99 -0.20 0.85 0.82 -0.17 0.67 0.61 095 0.3  0.99 1
X17 0.79  0.96" 0.80 -0.82 096" 0.37 0.85 0.78 0.81 0.87 092" 095" 0.61 098 038 034 1

O, £ 0.05 o (BB, AHEMERE, == 16 0.01 Z5 R, MHIHREE. X1-ME. X2-E, X3-HEMRE, X4-TfaH. XS5
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~RIER LB . X6-HRIFE KR X7- LA AR X8-I A R XO-IRAM R X10-IEH AR SR X110 & & X12-13%
MRS R XIB- AR, X14-TEAREE. XI5-HIRERES R, X16-HIRAMEEE. X17-HEAMMEE.  ** Correlations a
re significant at the 0.01 level (two-tailed), **. At 0.01 level (two-tailed), the correlation is significant. X1-tree height, X2-breast diameter, X3-timb
er volume per plant, X4-soil bulk weight, X5-total soil porosity, X6-field water holding capacity, X7-soil total nitrogen content, X8-soil total phosp
horus content, X9-soil total potassium content, X10-soil quick nitrogen content, X11-soil quick phosphorus content, X12-soil quick potassium conten
t, X13-soil organic matter content, X14-soil effective copper content, X15-soil effective zinc content, X16-soil effective iron content, X17-soil effect

ive boron content.

3T E4gR

3.1 ite

3.1.1 AR R AR pepmt £ K Ea9#rh RGBT AT T SURIEL . G 5mARAOCRER 2,
MR EMRAR AR (HHEHESE, 2008). ANBFFLH, FEARPP I EE R FO L HERT B AR & A, Fbk
MR ESE B NIE S ER . AR (20200 #F 0 KI5 20HERAS Al (e R AR K, SRR
SERFEAR L, XATRER RO AR LA R, R SRR AR R EAREE R, AT AR RO R
WEE, FENRTNEY 2P LSRR BT, A3 2 (E R X AIfeiEmsi= HE RS, §
MM A B ES R T AR B 3 (B R X A HERASA D, Ml T2 3 (B R X AHERASH D, Al
Re2RIRALEE 3 (E R X AHERATH D HKPF 2 R BIREOR, 8% 1 RPh 2 [R)7K 175 (8] 5 Y5 1R 56 4+ 4K
R, AR T B R ALK, K& R S5hBiasE (2019) WEARERE (Cinnamomum camphora) [F45 F
FHABL o

302 AR X R HRT L EHREE R G0 AT AR, iR B E R LIRAE, 12
m TAEALRR R . HIE R KRS, M8 7 R E i GBeRSE, 2015). MEE LEIRBERIImM, TIEAE
AR, HIEERFLRRE A LR E LR AN . A F R REE B B R A AR ) R R B O T H At 2 NIRRT
B, AbEE 3 (B R X AHHRAEAD /S, 1 E AR 3 S FLRR R . 3386 L RURE AN H 1]
Rk /T HAh 2 MR, A3 3 (BREMX OHERAHEAD K. U ITRA AR 338 BAA BT 1
BifAEE, HEESE R, KORE, SEEM (2018) WHFMH (Pinus) SHMIRAS 4SS RARML, X Af
ReR A B BRASRE NGE TR B E g5 K, F5 TR TEY 2, LR rR R BEARE R, +
B2 AR ARG, WD TR EEREE, PRIC 7 RS, B 7 IR LR . HIR R LI
HIH [A]FF 7K B

313 AR X R HRT L EAFHR G0 & . HEEVEKKEVIEFRNIRKETER, &
AN 22 P T ) B L2 G 4y, FERE R N AR AR A A B oC IR (S0, 2008). ABHTL, BT
W 3 (BRMXAHERZHEAD b, HAWR AR RS L ERERN N, 2 EEs, mt
WEH R SR DB, 2. AR HmAWE. HmAE AN RS RN E T REES, SMESE
(2023) WFFLEREA —w FARRINE . X AT RE R RN TR IR B RGRIT, AR L RE BR AR 3R = 1 s 1
R SR E I PGE S i, IR IR SR, SRR LI RE TR AR S ESETE
Frzaitk, 51 (2022) N FUEE RARRL, X 0] fe & ORISR Jva Ve S5 i, g e ig,
TRV S A R 2 IR A 26, ST RIA = . FE o R 2k BRI T R AR T S R UK,
{HIX L TE 2 EY A A M E E AT T RE o R (BRIELSE, 2012). ABFTH, SABER T 3585 0
BEL Bk NS EREE LEIRE RGN, BEREEY, &MNREAR LM E TR AR ARk AR
RS B E T E R AR, 5 R EREE (2022) BFRSEEAAE . — 77 H AT B2 RUAAS B Rt 1438
T E TR T REAR, SECLIEPEHR . A GREENER8MEESHAR, 5—I7 A
A ERE R EERMETRA ZRM, WEWS RS, BIEMEEA .

3.1 45k

PEA R PR EITE TR A A 2D HE T B RAZ R S BAE . SRR AR B E A B ER . &3 2 (B
Bt X QLIRS R E R S BRM IR SR E S R 3 (B R X AR D
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Ko BEELZREEME I, LRAERN, LIRALBREEA LIRS LR /N A L JRIREE N E R
AR A KT A 2 B, T ERAR AR H IR B AL . IR FLRR A H Rl Rk &
BT HeAh 2 MRASHE. B T AH 3 (ERM X ZLHERAARAD 4b, FAl SRR p L e m s -2
RGN, 2 LThE%, mEENE SR, DRerE, 2. A, EAE . AR,
R ARG AR A BN E LRI R T RS . BRI R R ETTER AL
FE RS T E R, B T A RSN, BRI S B RMEKIRIR I R IERR, B4R bR 2 5 B
e AR, L5 LTk, MAMESR AR TR mE R A K E . REEOK MRS, IR
WESRERE, A HaEE, (HAERKIEORE, AR 2 (B X QITeE iR ) G s e
AT ERMEK.
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