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Effects of Different Substrates on the Leaf Cuttage and Seed
Germination of Echeveria Plants

ZHAO Lihua'?, GAO Shan', ZHOU Wei'

(1. Department of Biological and Chemical Engineering, Panzhihua University, Panzhihua 617000, China;
2. Key Laboratory of Dry-hot Valley Characteristic Bio-resources Development at University of

Sichuan Province, Panzhihua, 617000, China)

Abstract: [ Purposes | To provide guidance for the large-scale reproduction and production man-
agement of Echeveria plants. [ Method ] The seeds of E. laui, the leaves of E. albicans, E. cv. me-
bina, E. amoena, E. setosa var. deminuta and three substrates (Ve soit 422¢ + Vpertite™3 + 25 Vpeat soil 630 -

Voertie™=3 + 2 and Vigeal red loam = Vp,
erties of three substrates and their effects on the germination rate of E. /aui and the rooting rate, bud

erlite=23 - 2) were chose as materials, the physical and chemical prop-

diameter of the other four varieties were studied in this study. [ Result] The unit weight, total poros-

ek HEA . 2019-09-26 B HH#H . 2020-04-05 W24 1 W] . 2020-06-23 14:56:58
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ity, aeration porosity, water-holding porosity, organic matter, available nitrogen, phosphorus and po-
tassium of the three substrates were different, and the pH value and EC value were according to the
growth requirements of Echeveria plant. The three substrates had no significant effect on the rooting rate
(P>0.05), but significant effect on the diameter of new buds and the germination rate of seeds
(P<0.05). There were significant (P<0.05) or extremely significant (P<0.01) differences in the root-
ing rate and the diameter of new buds among those varieties, and there was an interaction effect
between the varieties and substrates. In the physical and chemical properties of the matrixes, the com-
mon factors that have a significant impact on the germination and rooting rate of Echeveria plants are
organic matter content, nitrogen element content and water-holding porosity, and aeration porosity is
the factor that has a significant impact on the growth rate. [ Conclusion ] The mixture of peat and
perlite is suitable for leaf insertion and seeds germination of the genus Echeveria, and better results
can be obtained by screening different properties peat for different Echeveria varieties. In addition, the
selection of the matrix with different physical and chemical properties in different growth period can
obtain better breeding effect.

Keywords: Echeveria; substrates; leaf cuttings; rooting rate; germination rate
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Tab. 1 Physical properties of different substrates

ey A H/(grem™) I % WBRILEE % K FLIEE /%
substrates unit weight total porosity aeration porosity water-holding porosity

A 0.179+0.031 bB 77.00+2.43 bB 12.80+1.03 bB 64.20+4.12 aA

B 0.118+0.046 cB 82.60+1.63 aA 23.40+3.47 aA 59.20+3.34 aA

C 0.984+0.077 aA 46.80+1.09 cC 3.73+0.84 cC 43.07+3.90 bB

W B A B C AN Viggt a0s - Vospe=3 © 2« Vigset asor - Vompe=3 - 2 M Viguurgs © Vagee=3 ¢ 2; NS FRERRZERILEZE KT (P<

0.05), KEFRERRZEFIEREE KT (P<0.01); T,

Note : Substrate A, B and C are Vpcat soil 4224 - Vpcrlilc=3 -2, Vpcal soil 6804 *

4 cr]itc=3 *2and Vlocal red loam :

Voeriite=3 - 2; lowercase indicates significant

differences at 0.05 levels and capital indicates extremely significant differences at 0.01 levels; the same as below.
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Tab.2 Chemical properties of different substrates
. W HLR)% w( AR )/ (mg-kg ") w(B 3 (mg-kg ™) wH R (mg-kg )

s bét:z;tes organic matter alkali-hydrolyzale available phosphate rapidly available pH EC/(us-cm™)
Y content nitrogen content content potassium content

A 44.5842.12 aA 216.6+8.9 aA 54.4+5.69 aA 97.1£7.15 aA 5.6 180

B 31.20+3.98 bB 150.4+11.3 bB 32.74£3.15bB 46.6+5.25 bB 6.2 150

C 3.6240.47 cC 16.7£2.61 cC 21.544.77 cC 27.7£5.18 ¢cC 6.2 150

[} e ‘.
LA

E. albicans E. cv. mebina

INEEAC

E. setosa var. deminuta

E. amoena

El1 4 #MEAEREYERR B PHE 60 d FATS
Fig. 1 The status of four Echeveria plants after 60 days of leaf cutting under substrates B

R34 MEAEREMMHEERER

Tab.3 Rooting rate and diameter of the four Echeveria plants under different substrates

£ substrates A varieties

2038 A E. albicans

14 E. cv. mebina

LEHR R /% rooting rate B 5 B A%/cm bud diameter
92.22+1.52 ¢cdBC 1.43+0.08 dD
100.00+0.00 aA 1.91+0.16 cC

A 1793 E. amoena 96.67+2.11 bAB 1.66+0.18 cdCD
/NWEAK E. setosa var. deminuta 78.88+1.17 eD 0.92+0.11 eE
211 A% E. albicans 94.44+1.66 beBC 1.28+0.23 dD
L4 E. cv. mebina 92.22+1.65 cdBC 2.434+0.22 bB

i 16733 E. amoena 100.00£0.00 aA 3.06£0.27 aA
/NIEAC E. setosa var. deminuta 77.77+£3.05 eD 0.92+0.11 eE
2L AR E. albicans 90.00+1.93 dC 0.95+0.08 eE
4 E. cv. mebina 91.11+1.63 dC 1.69+0.26 dCD

¢ 16753 E. amoena 96.67+1.97 bAB 1.65+0.12 dD
/NEAR E. setosa var. deminuta 71.11£2.61 fE 0.58+0.08 fE

PQPS e LT IRE od i U ES W w02 R pibal i
AR AL B35 (P=0.125 1), fhAPE] A
AR 25 S5 W B B 2 (P<0.05 B P<0.01),
FHE 5T B ) AE AR B RN A 2 KO
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2R ANEE, WESER C ZRAW B EK
o 4 SN A A A AR 8 e B YR 43
I, whe . o A RVNER, 2535
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H AT HAE LT B b 4 8 A AR b g
RV NIEARTEIE T A FAARRE S

SRS AR R, A SR T 26 B
T SE A 43K 1 25 7K (P<0.05), B 7 it A ]

FETE BARESON FLiEA 2 K F (P<0.01), #E—4
ZEWEFEW . FEFE A, B C 2223k
BEKF, HAEE B AR E EARK, 5K
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substrate A substrate B substrate C

El2 FEMFE3MERDPLTF 204 BER

Fig. 2 The germination situation of E. laui seeds after 20 days under three substrates
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Tab. 4 Effects of different substrates on the seed WAL EAR B EEMALRKER,; MM TEER

germination of £, faus SHERAEIUR, R B HTE SRR

it % AR N e N -

sulftrates genjif;fo/n/rate germjiiiin%ﬁldex %E%ﬁ% -EE;FHB%O EE”J: tmm‘ ’ Xﬂ-k% %*Hﬁf*ﬁ

A 92.4042.32 a4 19882120 aA ESOPERTES A i IR 95N aE SR iINGiY

B st t2saencewe Gk, BUTE A RRKILBREE, I 3 B
C 19.83+3.00 cC 3.4440.69 cC

KM EIEAMSCER, M FLBUE XL
2.4 RPEEYER SEWAE RS AR E KA B, i, )

M 5 ATA: PHEAER R SRR . AR RS ERE , AR E5E AL
B EALBREE A KL 2 B el B R AR P IR T A s — 2 A K

x5 EFREAMRSUAELREZAEIHENL FHEANEXES
Tab. 5 Correlation analysis between the physicochemical properties of substrate and leaf cuttings and
germination of Echeveria plants

WiH item  OM AHN AP1 RAP pH EC Uuw TP AP2 WHP RR BD GR
OM 1
AHN 1.00%* 1
AP1 0.92 0.93 1
RAP 0.9 0.9 1.00%** 1
pH —-0.75 —-0.75 —0.94 —0.96* 1
EC 0.75 0.75 0.94 0.96* — 1.00%* 1
uw —0.93 —0.92 —0.71 —0.66 0.44 —0.44 1
TP 0.9 0.89 0.66 0.61 —0.38 038 - 1.00** 1
AP2 0.63 0.62 0.29 0.22 0.04 —0.04 —0.88 0.91 1
WHP 1.00%* 1.00**  0.89 0.86 -0.7 0.7 —0.95* 0.93 0.68 1
RR 0.99* 0.99* 0.85 0.82 —0.64 064 —097* 0.96* 0.74 1.00%* 1
BD 0.55 0.54 0.19 0.12 0.15 —0.15 —0.82 0.86 0.99%* 0.6 0.67 1
GR 0.99* 0.99* 0.98%* 0.96*  —0.85 0.85 —0.85 0.81 0.49 0.97* 0.95 0.4 1

E: OM. FHLF; AHN. SRR APL. FR(BE; RAP. GEMM; UW. A, TP. MILEREL; AP2. JHSILERAE; WHP. FRALBREE; RR. MR,
BD. MiZF EAE: GR.RFHE, o floe )Rl RoRil R B3 (P<0.05) MR (P<0.01).

Note: OM. organic matter; AHN. alkali-hydrolyzale nitrogen; AP1. available phosphate; RAP. rapidly available potassium; UW. unit weight; TP. total
porosity; AP2. aeration porosity; WHP. water-holding porosity; RR. rooting rate; BD. bud diameter; GR. germination rate. “*” and “**” mean significant
(P<<0.05) and extremely significant (P<<0.01) level, respectively.
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