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Effect of Different Cultivation Substrates on the Growth of Tibouchina

granulosa
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Abstract In order to improve the cultivation technique and screen out the suitable cultivation substrates for
the growth of Tibouchina granulosa, nine substrates were designed by using garden waste compost, coconut bran,
vermiculite, etc. Garden waste compost: yellow soil= 6 : 4 was used as control. The substrates physicochemical
properties and their effects on plant height, crown width, stem diameter, SPAD, branch number, biomass, and
root morphology were studied and comprehensively evaluated by membership function analysis. The results
showed that the pH decreased by 0.1-1.3, bulk density of the nine cultivation substrates decreased by 0.4-0.7 g/
cm’, the organic matter content increased by 3.4-38.9 g/kg, total porosity increased by 4.2%-16.4%, and venting
quality increased by 4.2%-16.4% when compared with the control, which effectively promoted the growth of
T. granulosa. The membership function analysis showed that the formula T8 (garden waste compost : yellow
soil : coconut bran : perlite : vermiculite=4 : 1 : 2 : 1 : 2) is more suitable for the growth of 7. granulosa.
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Table 1 Material composition and volume ratio of different treatments

b3 Pl R ST HE AL B ik ER 7/ B v
Treatment ~ Garden waste compost Yellow soil Coconut bran Biochar Perlite Vermiculite
CK 6 4
T1 4 4 2
T2 4 2 2 2
T3 4 2 1.5 0.5 2
T4 4 2 1 1 2
T5 4 2 2 2
T6 4 2 3 1
T7 4 2 2 1 1
T8 4 1 2 1 2
T9 4 1 2 2 1
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KR B E T CK (P<0.05), Hrf, T719
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KAEFHEA CK K T1~T9 4b 3 bk 25 18 K23 A 78
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222 Ak AW 80 KT, CK K& T1~T9 kb
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[H] o JUT A Ab BRAL I RAL SRR T R K 2 B 3%
T CK (P<0.05), Hrf, T9 3K amm, T6
T8 IRZ .

223 #ikZEH FAE 80 K5, CK M T1~T9 &b

F2 BEBEEREXREUMER

Table 2 Basic physicochemical properties of cultivation substrates

IHUE

AT
ment " (S - ) Orga%\ic iaﬂer Avaiglablg N Ava%labli P Avaiglablf K porosity Bulgk density :i:tll:;’ NO:;iEiitl;ary "
CK 7.8+0.1a 0.51+0.04abc  52.0+11.3d 167.8+29b  54.8 +18.3de 1402.4 + 56.3ab 51.4£22¢ 1.0+ 0.0a 17.2+1.9d 7.8 +0.5¢ 7.8+0.2a
Tl 6.5 +0.6¢ 0.32+0.09d  76.4+9.5abed 170.4 +53.8b 263+ 1.0f 908.3 + 111.0d 59.8 +4.9abc 0.6+0.1b 229+5.0bcd  17.4%2.0cd 7.1£0.3b
T2 7.1£0.2b 0.50 £0.02bc ~ 76.5£0.7abed 220.3 £32.6ab 60.4 +22.4cde  1255.7 + 62.3bc 55.6 +2.6bc 0.4 +0.1de 19.7+2.2cd  18.6 £58bcd 7.4+0.2b
T3 74+0.1ab  0.52+0.05abc  63.0+£0.2bcd 261.0+512a 78.7+77abcd  1445.8 + 82.3ab 62.5+6.2abc 0.4 +0.1cde 19.7 + 1.3cd 253+4.6ab 7.3£03b
T4 7.7+0.1a 0.53+0.0labc ~ 55.5+6.3cd  180.5+£27.6b  92.1 + 14.5ab 1508.9 + 63.5a 59.0£5.0abc  0.5+0.1bcd  24.3+55bc 184 +4.8bcd 7.4x0.1b
T5 7.0+0.1b 0.47+0.06c  75.5+3.5abed 260.1£46.0a  49.8 + 18.7ef 11559 £ 132.2¢ 67.8+10.3a 0.6 +0.1bc 22.6+1.8bcd  17.4+04cd 7.2+0.1b
T6 7.0+0.1b 0.56+0.09abc  91.0+1.4a  2155+20.6ab 95.6+13.3ab  1320.1 £136.7abc  61.8+3.9abc ~ 0.5+0.Ibcd  20.5+3.0cd 21.0+2.1labc 7.3+0.3b
T7 7.1+0.3b 0.54+0.07abc  86.9+21.3ab  176.8 £15.6b 70.6 + 7.4bcde  1249.8 +105.2bc ~ 62.3 + 4.7abc 0.6+0.1b 28.5+4.3ab 11.9+14de 7.4+0.1b
T8 7.1+0.0b 0.62+0.06ab  852+10.1ab 229.0+11.0ab 83.4+2.6abc  1445.1+110.6ab  57.3 +6.9abc 0.3 +0.0ef 288+34ab  18.7+5.7bcd 7.3 £0.1b
T9 7.1£0.1b 0.65+0.09a  79.4+0.8abc  2669+279a  99.9+19.5a 1490.0 £275.0ab  64.7 + 6.8ab 0.3£0.1f 32.4£3.6a 260+4.0a  7.3+0.1b

T RPEEF R E £ AR, AFR/NG TR [0 22 574 B2 (P<0.05).

Note: the values in the table indicate average + standard error; different letters mean significant difference(£<0.05).
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Note: different lowercase letters in and outside the parentheses
represent significant differences among various treatments
at 80 and 160 days growth stages, respectively.

B 1 ARBIBEERALRBRNERKE
Figure 1 Growth increase of T. granulosa among
treatments
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Note: different lowercase letters in and outside the parentheses
represent significant differences among various treatments
at 80 and 160 days growth stages, respectively.

B 2 AEFHIBEER KR BEARNM F SPAD &
Figure2 SPAD values in leaves of T. granulosa among
treatments
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Note: different lowercase letters in and outside the parentheses represent significant differences among various treatments at 80 and
160 days growth stages, respectively.
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Figure 3 The aboveground growth of 7. granulosa among treatments
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Figure 4 Root growth of T. granulosa among treatments
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J&, A EAMRRBUE K EY R E ST CK

(P<0.05), Hrh Te MR FIE K FEmE A, & CK

B 2.7 £

2.3 HIEBEEREAMRE XERBAREKIERE
AHRAE AT A5 R R W], KAER A1) SPAD

M, RRER ., R EA S BT BT

A O (2 3). RALZRME A M PR & 5 5Lk

MK fPER A BFLBRRE 3% (P<0.05) ik
3 (P<0.01) #&, I8 0E 5 3% 5 9] b pH. ﬁ
ML & . BALBE ., AE. EBELEE

F (P<0.05) =it i3 (P<0.01) %, x*ﬂ%
B ANR S, KA AR, BILRER
% (P<0.05) M, *@%ﬁi@&% EC. AW &
A E B E (P<0.05) MK, —HaBks
FRAE W (P<0.05) HH¢, ﬂfﬁiﬁﬁg'ﬁ%ﬁﬁ

% 3 Pearson HHXMESH
Table 3 Pearson correlation analysis

e AP KRR ARE HRE SALBRE A EAUE JEBAEILR
EfELY
InE dex pH EC  Organic Available Available Available  Total Bulk  Venting Non-capillary
matter N P K porosity  density  quality porosity
Plajﬁllge]ight -0.263 0399 0491 0.637* 0.405 0.115 0.859**  -0.544  0.585 0.460
Croﬁm:/idth -0.651*  0.264  0.744%* 0.546 0.374 -0.077 0.667%  -0.824**  0.609 0.718%*
el
Stem diameter -0.422 0458 0.732*%  0.634* 0.410 0.072 0.685% -0.604  0.526 0.459
SPAD -0.269  -0.496 -0.100 -0.243 -0.241 -0.412 0.193 -0.063  -0.014 0.031
— R B
Primary branch -0.341 0.634*  0.754%* 0.32 0.581 0.191 0.419 -0.447  0.701%* 0.330
number
T
Secondary branch ~ -0.463 0.322 0.600 0.305 0.131 -0.017 -0.023 -0.690*  0.528 0.306
number
%
Leaffffnber -0.382 0383 0.594 0.402 0.289 0.025 0.174 -0.597 0397 0.387
[] . a=N
Leaf?ﬁ?viight -0.417 0463  0.617 0.570 0.421 0.134 0.593  -0.858** 0.810%* 0.592
Steméf;ﬁjsiﬁviight -0.614  0.151 0.721* 0.443 0.170 -0.197 0.580 -0.750*  0.527 0.462
RooTEfr@jsEiv;Eeight -0.381 0.447 0.793**  0.373 0.569 0.114 0.528 -0.690*  0.447 0.476
M KRR
gii‘f;ih -0.738*  -0.190  0.461 0.581 -0.244  -0.402 0.359 -0.598  0.148 0.600
1
Rzﬂc)?iff;;e -0.427 -0.289  0.129 0.469 -0.322 -0.304 0.228 -0.438  -0.089 0.461
N7 A ET 4A
gf:f:iiﬁgtler -0.151 -0.282  -0.208 0.513 -0.410 -0.221 0.226 -0.070  -0.221 0.288
AT .
Root volume -0.607  0.169  0.586 0.690 0.072 -0.210 0.625 -0.397  0.336 0.512
HREREL -0.788**  -0.075  0.582 0.661%* -0.133 -0.404 0.592 -0.521  0.287 0.600

Root tip numbers

T % FORTE 0.05 953 (WU ) MOGTERE, ** FURTE 0.01 403 (XU ) MRPER .

Note: * indicates significant correlation at the 0.05 level (double-tailed), and ** indicates significant correlation at the 0.01 level

(double-tailed).
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M

H—JRhR A A U WY A K R E R
ZEEHIR, ZHEARIERG PEH AT G AR Rb B
A FEPRVEE 25 AL 0 b, T A A i
wERG U VRO . R ZEHL. R EERT R
ff o e AR R T AR 6 T 3R AR K AR AR AT I S pR
BEZE G, R ERW (£ 4), ANFEFRIEHRT
X RAESRMEA A AL SV KB IMEIR A T8
>T5>T9>T/>T6>T2>T4>T3>TIl >CK,

3 wgSiie

5 (9 BGOSR
Y B9 B S AT IO AR ) B R R PR R Y s 1
Fear . KGRI Ty R AR K AR A BE A 17 O
&, ANTRI RIS SRR PG R AR SRR A KSR BT
TEWI 22 5 . ABESTH, T8 Ab B RAESEALE
BRWRM, XATRES T8 ALFEANA T A A G,

A
=

ZREFRICE, "R, S5HEMES T
ZERG, AR U Al K

) A ) B 8 A R0 AT ) 1 A R
A RORS O A Y s Y BERRR, AR
JE R R AR A K SR R U S
FRoy e At 2 R A ) A W i AR R Y ARG
i, RAEZEME AL 160 K5 HH6f i i . 258 T
AR M I o B = 19 4300 A T9. T8 A1 T6, Horp
T8 1 T9 ZFdH /N, T6 AL & fei. AHIEME
SIATEE SRR, RAGTEAM . 25| nh 6 i
HREFHAVRSEABEEZIEMELER, 5
HEREOAMHCR, L RUE T @A NS
L RAFREAE BRI A A A TR
ARAYr K.

W R AR S S A ) A B AR
PR IE B0 A A R T, B LR TR
PHES 7ot & . FLBRF 5 MRRIE, Al gibs T2
TRABLGRIK . B2 i A o i B e . (i A )
AR, TN AR B AR
T RAE R KACTREA GRS IR T g, 3L
T3 1 T4 &b B 5T rh 2 B A 5% . 10% 2k
Yiwe, FERTEAR B BOH: pH (EH 8 5 T HAb AN FE,
SECRAEHAAEFT 80 A A F AR I A He Al b B
225 {H 160 KIfH pH HFEMLE 7.3~7.4, 5 HAb

(R A 8 A T 4 T 35 T A 4 K A LB S, & f AEPREH AR, 5 80 RAyAE K FIMREZ LTI 80
RARBRBREEHZ
Table 4 Membership function and comprehensive ranking
B ph 12 T et 2 ;‘ i < > = e oy =) > = -5 I*
pepst ki SR e smme pemm 7 ORREREIE
Ab ¥ The net Mean 4
The net of The net of Leaf fresh Stem fresh ~ Root fresh .
Treatment . of stem . . . membership Rank
height crown . weight weight weight .
diameter function value
CK 0.11 0.11 0.06 0.04 0.04 0.03 0.06 10
T1 0.39 0.49 0.37 0.40 0.49 0.30 0.41 9
T2 0.31 0.49 0.45 0.56 0.63 0.47 0.52 6
T3 0.42 0.44 0.38 0.47 0.49 0.43 0.44 8
T4 0.55 0.44 0.46 0.47 0.49 0.45 0.46 7
T5 0.76 0.64 0.78 0.55 0.75 0.60 0.66 2
T6 0.67 0.56 0.67 0.42 0.54 0.65 0.57 5
T7 0.58 0.41 0.57 0.63 0.56 0.71 0.58 4
T8 0.41 0.56 0.81 0.68 0.66 0.62 0.67 1
T9 0.69 0.60 0.65 0.68 0.56 0.50 0.60 3
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