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Abstract: The effects of two substrates and three watering modes on physicochemical properties of
substrate and omamental quality of Euphorbia pulcherrima Willd. were studied by complete random block
design of two factors. The results show that total porosity, water holding porosity, water absorption, root
zone volume and upper substrate conductivity of peat substrate (V(peat): V(perlite) : V( vermiculite) =
7:2: 1) are obviously higher than those of Chinese medicine residue substrate [ V ( Chinese medicine
residue): V( garden soil) : V( vermiculite) =5. 6:2.4: 2. 0], while bulk density, aeration porosity,
volume and pH value of upper substrate as well as pH value of root zone of peat substrate are exiremely
lower than those of Chinese medicine residue substrate. Different substrates have a significant influence
on ornamental indexes of E. pulcherrima. In peat subsirate, total area of bract (Ag) , canopy area (A;)
and percentage of total area of bract to canopy area (Ry.) as well as lightness (L™ ), hue (a *and b°)
and chroma (C*) of bract are extremely higher than that in Chinese medicine residue substrate (P <
0.01) , while anthocyanidin content and chlorophyll content are all extremely lower than those in Chinese
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o medicine residue substrate. Different watering modes ( surface watering, surface watering-bottom uptake

and bottom uptake) have no significant influence on bulk density, total porosity and water absorption of
substrate, but have significant influence on aeration porosity and water holding porosity as well as
volume, pH value and conductivity of substrate (P <0.01). All the three watering modes have a certain
effect on colouration indexes of bract, but only L* and anthocyanidin content are significantly affected.
And using the mode of surface watering-bottom uptake, Ay, A and Ry of bract are the biggest. The pH
value, bulk density, total porosity, water holding porosity and water absorption of substrate are closely
associated with omamental quality of bract, and most ormamental quality indexes of bract have
significantly positive correlation with total porosity, water holding porosity and water absorption, but have
significantly negative correlation with pH value, bulk density and aeration porosity. It is suggested that
the mode of surface watering-bottom uptake is a simple and economic watering mode. And the ornamental
quality of E. pulcherrima cultivated in Chinese medicine residue substrate is lower than that in peat
substrate, so Chinese medicine residue substrate needs to be further researched for using as a new potting
substrate.

Key words: Euphorbia pulcherrima Willd.; Chinese medicine residue substrate; peat substrate; watering
mode ; physicochemical property; ornamental quality
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Table 1 Comparison of physicochemical properties of different substrates'’

R AE/g-om™> BARE%  BESIARE/% Rk FLBREE/ % kR - kg™
Substrate Bulk density ~ Total porosity Aeration porosity ~Water holding porosity ~Water absorption
R Peat 0.198 80.0A 25.7B 54.4A 2 857A
2 AR Chinese medicine residue 0.54A 68.7B 33.6A 35.1B 6438

BRI  Property of upper zone

X4k  Property of root zone

IR

Substrate HB/mL  BFHE/dS - m! - HH/mL B 5%/dS - m ! -
Volume Conductivity P Volume Conductivity b

T RIS Peat 367.5B 3.31A 5.94B 961.4A 1.55a 6.44B

th25# B i Chinese medicine residue 495.0A 2.61B 6.94A 769.2B 1.50a 7.77A

D RS L V(IS V(BBERE): V(A ) =7:2:1 The formula of peat substrate is V(peat): V( petlite) : V( vermiculite) =7:2:1; 12§
BERF LGN VOhghid): V(1) : V(IEA) =5.6:2.4:2.0 The formula of Chinese medicine residue substrate is V{( Chinese medicine
residue) : V( garden soil): ¥( vermiculite) =5.6:2.4:2.0. F# AR A A/NG T4 BIRRTE 1% M 5% KFEL2ZFEE The different

capitals and small letters in the same column indicate the significant differences at 1% and 5% levels, respectively.
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Table 2 Effects of different watering modes on physicochemical properties of substrate!!

. Loy RBALBE/% BESABRE/%  FKARE/%  Bok&/g- ke
ﬁ@kjfﬁ /g om Total Aeration Water holding Water
Watering mode Bulk density . . . .

porosity porosity porosity absorption
JEFIE K Bottom uptake 0.36a 74.4a 31.4A 43.1B 1 702a
M BK ~ ¥R K Surface watering-bottom uptake 0.37a 74.1a 28.8B 45.3A 1758a
F WP Surface watering 0.37a 74.6a 28.8B 45.8A 1790a
g
et FRERXISRE M Property of upper zone WX 4t Property of root zone
iy &
Watering mode BHE/mL 1 5#/dS - m™! n HB/mL g 5E/dS - m™! H
Volume Conductivity P Volume Conductivity P
JETR K Bottom uptake 500.8A 3.83A 7.23Aa 784.6B 0.81C 7.10B
FHBIK - JEEH K Surface watering-bottom uptake 362.5C 1.99C 6.14Bb 916.3A 1.35B 7.22A
F<TH/K Surface watering 430.4B 3.06B 5.95Bc 895.0A 2.42A 6.99B

Digs) s A KASFI/NEFESHNRARLE 1% Fl 5% /K L7 B E The different capitals and small letters in the same column indicate the

significant differences at 1% and 5% levels, respectively.
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Table 3 Kffects of different substrates on ornamental indexes of bract of Euphorbia pulcherrima Willd. *

F#JE  Substrate Ag/em®  Ac/em®  Rye/% L a* b C*  h/(°) ODy,  ODg,
PSR Peat 683.7A 776.5A 88.0A 30.12A 53.2A 25.6A 59.1A 25.6a 1.571B 0.009B
P H I Chinese medicine residue  497.7B  597.4B  82.2B  29.23B  51.0B 24.2B 56.5B 25.3a 1.681A 0.015A

DRBRFT LGN V(IRR): V(BEEE): V(IER) =7:2:1  The formula of peat substrate is V(peat): V( perlite) : V(vermiculite) =7:2:1; thzh
BRELHIR V(P2iE): V(E 1) V(#ER) =5.6:2.4:2.0 The formula of Chinese medicine residue substrate is V( Chinese medicine
residue) : V( garden soil ) V( vermiculite) =5.6:2.4:2.0. Ay . #i} B Total area of bract; A : &R Canopy area; Ryc: B BEH L
5 B H 43 38 Percentage of total area of bract to canopy area; L* ; BiJ¥ Lighiness; a*, b* : 48 Hue; C* ; % B Chroma; h: t5Hif Hue
angle; ODs 1 ODgs 73 AR IE R E RN 42 E & & ODs;; and ODgs; represent anthocyanidin content and chlorophyll content, respectively. [F]%)
FARRMABR/NEFB/GHERLE 1% # 5% K E 5 8% The different capitals and small letters in the same column indicate the

significant differences at 1% and 5% levels, respectively.
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TLHEARAR MK AT T, SR IR 5o RS T
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R ITE BRI AR T B E AR R — L
BA AER SRR IR LR R A
4333 55 4 I R BRI B LB Rk AL B B
KEERBEFENIEMRRR, M5 pH {H. A ELGHE
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Table 4 Effects of different watering modes on ornamental indexes of bract of Euphorbia pulcherrima Willd. n

itk 77 R Watering mode Ag/em®  Ac/em’  Ryc/% L* e’ b* c* Rh/(°) ODgy ODgs3
JEFRE K Bottom uptake 534.8Bb 640.0Bb  81.9b 30.04A 52.0a 24.7a 57.6a 25.4a 1.618ABb 0.0lla
FHEBEK - JKHRA 657.0Aa  751.5Aa  86.9a 20.85A 52.7a 24.9a 58.3a 25.3a 1.572Bb  0.012a
§urface watering-bottom uptake

F W BE7K Surface watering 580.3ABb 669.3ABb 86.6a 19.12B  51.7a 25.1a 57.4a 25.8a 1.689Aa  0.014a

DAy B ST Total area of bract; Ag: FEEEI Canopy area; Ryc: R EERLERTEN T 23 Percentage of total area of bract to
canopy area; L : HﬂE Lightness; a*, b* H @*ﬁ Hue; c* H %}ﬁ Chmma; h: @*ﬂﬁ Hue angle; OD53ofﬂ 0D653ﬁ£u{ﬁ§%@§ﬂ]u‘i‘g§§%
£ 0D,,, and OD;, represent anthocyanidin content and chlorophyll content, respectively. [R5 b AR RS #NG F /0 53R RTE 1% F15%
JK¥ 5 B2 The different capitals and small letters in the same column indicate the significant differences at 1% and 5% levels, respectively.

£5 REERGBLEES —RORHERGALES Y
Table 5

Correlation analysis on physicochemical properties of root zone subatrate and ornamental indexes of Euphorbia pulcherrima

Willd. V)
LR FIEZEE  Cormrelation coefficient
Property L a”* b* c* h ODsyo ODgs3 Ag Ag Ry
14 0.11 0.24 % 0.20 0.24 % 0.13 -0.22 % -0.17 0.43 #x% 0. 41 sk 0.31 s
¢ 0.03 -0.15 -0.12 -0.15 -0.07 -0.01 -0.03 0.12 0.11 0.07
pH —0.33 %% —0.34 %= -0.25% -0.33 % -0.13 0.35 #x 0.30% —0.63%x —0.61%x —0.47 *x
y ~0.41 =+ —0.43 % -0.28%  —0.39 %= -0.13 0.37 #x% 0.28 % —0.60%x —0.59%% —0.41 %=
D, 0.39 xx 0.39 %% 0.25 * 0.36 #x* 0.11 —0.37 #x -0.23 % 0.58 #x* 0.57 %% 0.40 #x
D, -0.21 -0.21 -0.06 -0.17 0.04 0.29 * 0.20 -0.48%x —0.48%x —0.34 +«
b, 0.35 #x* 0.35 *% 0.18 0.30 =* 0.04 —0.38 = -0.26 %  0.62 *x 0.62 ** 0.43 **
v, 0.40 ** 0.41 ** 0.25 = 0.37 ** 0.10 —0.38 #x* -0.26 %«  0.61 ** 0.60 *x* 0.42 *x

Dy, R Volume; C: HLF Conductivity; y: 5% Bulk density; &,: HFLBIE Total porosity; @, : EFLBRSE Aeration porosity; @, : 7k
FLBERE Water holding porosity; W, : /K& Water absorption; L* ; BB Lightness; a”, 5" .fa 48 Hue; C* ; ¥ Chroma; h: f4H# Hue
angle; ODgy il ODgs AY BMRFEIL B EFM B E & E ODsy and OD,s; represent anthocyanidin content and chlorophyll content, respectively; Ag :
A B S Total area of bract; A : FEZ A Canopy area; Rpc: 1M S & 2 E MK H 47 % Percentage of total area of bract to canopy

area. *: P<0.05; *%. P<0.01.
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