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Abstract: [ Objective | To solve the problems with the normal growth of the Chrysanthemum morifolium
‘Huangju’ in high temperature and rainy areas in summer.[ Method |In this study, two kinds of homemade sub-
strates and two traditional substrates made from heap wastes of garden waste and traditional Chinese medicine
residues were used to compare their planting effects on Chrysanthemum morifolium ‘Huangju’ , analyze the
adaptability of Chrysanthemum morifolium ‘Huangju’ in high temperature climate and optimize its cultivation
in high temperature climate.[ Result ] The results showed that the vegetative growth status of Chrysanthemum
morifolium ‘Huangju’ grown in the substrate of Chinese traditional medicine residues was the best, followed by
that grown in the garden waste substrate, and the performance of peat soil and yellow loam soil was poor; the
photosynthetic indicators such as net photosynthetic rate, stomatal conductance, light saturation point, and ap-
parent quantum efficiency of leaves grown in homemade substrates were significantly higher than those on yel-
low loam soil , while light compensation point and dark absorption rate were lower than those on yellow loam.The
fast chlorophyll fluorescence—induced kinetics curves of Chrysanthemum morifolium ‘Huangju’ leaves grown
in the two traditional substrates were more deformed than those in the self-made substrate.The initial fluores-
cence, light energy absorbed by the unit with active reaction center, non—photochemical quenching coefficient
and other fluorescent indicators of the self-made substracts were significantly lower than those of the traditional
substracts.The fluorescence indexes such as maximum fluorescence, PSII’s quantum efficiency, and photochem-
ical quenching coefficient were significantly higher than those of the traditional substrates.|[ Conclusion ]It can
be seen that the homemade substrate can promote photosynthesis, alleviate the inhibition of photochemical ac-
tivity and photosynthetic performance of Chrysanthemum morifolium ‘Huangju’ by high temperature environ-
ment, improve the accumulation of photosynthetic products, and promote the growth of the Chrysanthemum mori-
Sfolium ‘Huangju’.

Keywords: organic growing medium ; Chrysanthemum morifolium ‘Huangju’ ; hot climate ; photosynthetic

characteristics ; chlorophyll fluorescence
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Tab.1 Physical and chemical properties of the four matrices

HE T IR T —_— Pl AR 57 5 o Hh 2 i L St
) K /s
Growing medium physical Yollow 1 Garden waste Chinese medicine P
ellow loam eat
and chemical properties substrate residue matrix

1 /(g-cm™) Bulk density 0.53+0.002* 0.43+0.01" 0.41+0.02" 0.51+0.01*
BALBRBEE/% Total porosity 61.50+0.01% 79.00+0.01* 71.83+0.01™ 70.53+0.002"
FK € J1/% Water holding capacity 75.68+0.02* 61.90+0.01" 69.09+0.07'% 73.44+0.03>
EC/(ms-cm™) 2.04+0.05" 2.19+0.07* 2.12+0.08* 2.06+0.02"
pH 7.00+0.02™ 8.28+0.06" 7.24+0.10% 7.60+0.04"

BAE M- bR i 22 5 P<0.05 R 22 5 38, P<0.01 F/R 22 S i 2%

The data are meantstandard deviation ; P<0.05 indicates a significant difference , P<0.01 indicates a significant difference
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Tab.2 Available nutrient contents of four substrates

2 .

Chinese medicine

BRI Cige S u el bk 7 4 o

Matrix nutrient content Yellow loam Garden waste substrate . . Peat
residue matrix

2% /% Total N 0.04+0.002™ 1.93+0.02" 3.30+0.16™ 0.81+0.01

L%/% Total P 0.07+0.01"™ 0.31+0.02* 0.31+0.02* 0.32+0.02*

£80/% Total K 3.18+0.03% 13.15+0.69*" 15.36+0.35" 15.30+0.57*

ﬁ)ﬁﬁg/ﬁng'kgil) Dd Bh A Ce

Alkals . 8.983+0.12"™ 714.23+5.89™ 883.17+£3.93" 437.27+9.92"

aline nitrogen

R/ (mg-kg™) )

o) Pg . 14.60+1.12 72.93+1.36" 68.53+3.79" 37.43+1.16"
vailable

A/ (mg kg ™) . | ,

Available K 305.67+7.43" 1716.80+20.09"" 821.87+22.99% 2510.93+17.02*
vailaple

AR/ (mg-kg™)

. FAmETES 31.34+2.40" 279.31235.76™ 5.1420.54" 8.29+0.32"
1trate nitrogen

BAR/(mg-kg™) ) :

A o 0.77+0.05™ 120.62+12.41* 18.20+0.71% 37.03+0.24"
mmonia nltrogen

HHUH/% Organic carbon 0.50+0.03™ 25.12+0.11% 32.32+0.91" 17.61+0.58%

JEAE /% HS 0.49+0.06"™ 21.22+0.37" 24.86+0.18" 11.16+0.20%

wHR/% FA 0.42+0.06™ 19.16+0.32" 22.52+0.14" 9.90+0.16%

JEAER/% HA 0.07+0.004™ 2.07+0.05"™ 2.34+0.04" 1.26+0.04“

BE R bR i 22 5 P<0.05 TR 22 53 3, P<0.01 F/R 25 5940 i 3%

The data are meantstandard deviation ; P<0.05 indicates a significant difference , P<0.01 indicates a significant difference
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Fig.1 Effect of substrate on plant height of Fig.2  Effect of substrate on stem thickness

H. chrysanthemum under high temperature H. chrysanthemum under high temperature

2z A AR A A A X T R e 24 I A B ORISR A TR R A A T
8. 9H 4 H , hEE ALY G 22 245 TR W3 T AR (1813) .

Rz BAY AT A A RS R AR R . B A HUR S R TR AR © 22 A R
Bl 2 s TG R (P<0.05) (14)

5T [ #3%+ Yellow loam 0r [ 1###E 1 Yellow loam
[ E#MUE 4R Garden waste substrate [ EMIE F4ER Garden waste substrate
I 2475 2 Chinese medicine residue matrix a " I 2575 5L )5 Chinese medicine residue matrix a
e+ Peat N a 1"‘ L 25 I i 5 Peat .
- B o g =
20 ) X | | S 3 )
- : Ll S o e 2
4 b i S 20
% L 2 b =
S ™l T 2
= 15
1% 10 =t i
1o Faby
= i
i = 10
It =
s i
E
0 Ll Ll Ll Ll Ll Ll Ll
05-15 05-22 05-29 06-05 06-12 06-26 07-10 0724 0807 0821 09-04
ifiH)/d Time ifi)/d Time
&3 FEBN iR IR T 22 B A e Y R K4 RIS F 42 asg iR 5ny s
Fig.3  Effect of substrate on crown width of Fig.4 Effect of substrate on leaf number of

H. chrysanthemum under high temperature H. chrysanthemum under high temperature



- 712 - RN AN I 3 a2t

23 EFRXM'&2LE2% AGEENN

23.1 AR a2 kée-bwamd&esn o H0E Yooy

R TRH T 442 55 0 F X ISR i i MES e

R 835 U H ol i R B R R

KK AT —E R R FRE (RS, ert £ sy

AR BLE TR G s Wi S

K (RD) JAMES (LCPETHEL i RAEh 5

HR(P,,) M (LSP) FMETFREUQY) S st

BT EE L. AR R R R e T

BRI, BT AR . N R A IS i S

0 200 400 600 800 1000120014001 6001 800 2000

1 748.592 1 wmol/(m?+s) , FEl MR 734 5 B4R A i B RE S (umol - m ™)
FER3). s ‘(i\%%%’ﬁ'é{;f'ﬁﬂﬁﬂjﬁﬁéﬂ%
232 RRATELZH TR A RGY D Fig.5 Net ph;)synthetic rate—light response
A R A K R v 0 B AR B B, 0
B 3R ST AR YOG AR A LY R R R R
JEM R ARAL P, G..C..T. . WUE Z [0 1E o 4R P, B KB /IMER IR A 2788 32 5 el MR 77
W3 T R - AR HE | UEH 3R 4 5 4 H B Pk G A SR T BE AR A e A R IR A iR/ Y
e XSO A ERA —EMHER . BRAYUES YRR R S2L 2% R G.C.T,
FWUE, #E g s it i ot S E R AP A K R

F3 EENBRRET SLEH MBI %S ES M

Tab.3 Effects of substrates on the characteristic parameters of light response

curves in leaves of H. chrysanthemum

curves of the H. chrysanthemum leaves under high temperature

e SR &N TN R/ RO B R/ Tt KL B IV 3 25/

FE S
.LJ\ i (pmol-m?+s™") (pmol m™+s™) (pmol-m™:s™") (pmol-m?+s™") (pmol+ m™2-s™)
Growing medium
AQY LSP P .. Lce RD
B
0.046 8 1748.592 1 13.536 3 21.5959 0.966 0
Yellow loam
el MR S4B o
0.049 7 1897.712 6 20.574 3 5.1499 0.253 9
Garden waste substrate
Hh 24 i B o
Chinese medicine 0.0555 1862.118 1 21.8439 8.280 8 0.4538
residue matrix
e+
b 0.0530 1855.5396 15.3257 6.156 0 0.3214
eat

B AT AR R 22, P<0.05 F/R 25 54 3
The data are meantstandard deviation , P<0.05 indicates a significant difference
24 FRERM &L2H HHHEERLHHN

PR “CUR R R L SEHE AR 2 22 540 1 A OJIP 2% /6 AT TILM IR K (81 6) . BEHEE
AR G 22 AG W I F AR DR SRR ORI 1 B 22 SAG W R F B . BRI R L F
B T RAME S R b 2 BT (7).

X PR 2 R PO TS T 3 1 2 i 2 5 R AT B AT TR 2 TOES . O tx 2 & (V)
HACPRZ B TC B E 2 . F R, T S PS TP ARG P, v PR N S A e M R A 22 1487
FJF B 35 A% T Da KB S 900 A rp 25 0 R 0. B e R TR AR 9 © 4 22 S50 Mo T3 R T At 2R
JR(F5),
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Tab.4 Single factor analysis of the effects of substrates on
the photosynthetic characteristics of H. chrysanthemum

A R/ SALSREE Ml ARk FEJE R Wk ] 7K 43 ) FH 2/

FE
= (umol-m™-s™") (mol-m™-s™) (umol+mol™) (mmol+-m™-s™") (umol +mol™)
Growing medium
P, G, C, T WUE
HEt 1 . I ’ I
13.24+0.46 0.31+0.08* 235.76+19.5" 9.23+0.46* 1.4+0.14"
Yellow loam
e b 2 54 i
> 20.15+0.21" 0.35+0.02° 271.54+4.93" 9.79+0.63" 1.91+0.17°
Garden waste substrate
rp 24 s L
Chinese medicine 21.19+0.52* 0.35+0.04* 286.33+1.63" 9.82+0.64" 2.03+0.19°
residue matrix
et
P 15.11+0.69° 0.26+0.04" 243.59+4.76" 9.26+0.21* 1.63+0.1"
eat

B R A E bR EZE , P<0.05 TR 25

The data are mean+standard deviation , P<0.05 indicates a significant difference
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Fig. 6  Effects of substrates on fast chlorophyll Fig.7 Effect of substrates on H. chrysanthemum F,

fluorescence—induced kinetics curves(OJIP)of and F under high temperature environment

H. chrysanthemum leaves under high temperature
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Tab.5 Effects of substrate on specific activity and energy distribution of H. chrysanthemum

HJt
Growing medium

L
Yellow loam
T bR 7
Garden waste 0.38+0.00"  4.49+0.05* 0.74+0.00°  0.8+0.01*  0.62+0.00* 0.51+0.00" 0.18+0.00° 2.4+0.05" 1.93+0.03° 1.19+0.03° 0.47+0.03°

substrate

FJF, M, FJF, Psio  PhiEo  PhiDo ABSYRC TRo/RC  ETo/RC  DIo/RC

0.38+0.01*  2.88+0.07° 0.87+0.00" 0.75£0.00° 0.62+0.01*  0.46+0' 0.26£0.01* 3.11+0.05" 2.33+0.04* 1.46+0.04" 0.78+0.00"

REllie 3
Chinese medicine ~ 0.38+0.00"  5.86+0.08" 0.71+0.00" 0.78+0.00" 0.62+0.00" 0.52+0.00* 0.17+0.00" 2.4+0.03" 1.86+0.02' 1.16+0.02° 0.54+0.01"

residue matrix

e+
Peat

Bt F A E hRUE L, P<0.05 8 22 5 &

The data are meantstandard deviation, P<0.05 indicates a significant difference
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FeA R R S A A K 12T jr

0.38£0.01*  3.4+0.07"  0.86+0"™ 0.73£0.01¢ 0.62+0.01* 0.48+0.01° 0.21£0.00" 3.06=0.10° 2.22+0.05" 1.37+0.05" 0.84+0.06
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