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Effects of fertilization on the leaf growth and photosynthetic characteristics of
Chaenomeles speciosa ‘ Changshouguan’ after processing of
warming in the post floral stage
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Abstract: [ Objective ] This research aims to explore the effects of combined nitrogen, phosphorus and potassium
fertilization on the growth and photosynthetic characteristics of high-quality potted ornamental malus cultivar Chaenomeles
speciosa ‘ Changshouguan’ after a warming and flowering promotion, and to provide a theoretical basis for the
rejuvenation cultivation of ¢ Changshouguan’ after a warming and flowering promotion. [ Method ] The root fertilization
experiment was conducted by an orthogonal design, and the control group and nine treatment groups ( treatments 1-9)
were set up. The effects on growth, relative chlorophyll content, photosynthetic gas exchange, and chlorophyll

fluorescence were studied. [ Result] (1) Treatments 1-9 had significant effects on leaf number and leaf area per plant.

%5 B #A Received :2022-02-28 f&E BHEA Accepted :2022-11-18

EEWE - [H MOl AT R B & O3 (KIZXXP202213) .

F—1EE P ( liangwenchao77@ 163.com) , * ]‘ﬁfgﬁf%‘ﬁfﬁﬂ@( xxyyff@ njfu.edu.cn) JHR

SIscag =t Bk AT, P, A5 TENEXTHORIEAL S < KA M3t i A R BOG SRR ERSZ I [ J]. B ARl g2 ( B SRR
2FRR) ,2023,47(5) : 114-120.LIANG W C,BU X,LUO S Q, et al. Effects of fertilization on the leaf growth and photosynthetic
characteristics of Chaenomeles speciosa ‘ Changshouguan’ after processing of warming in the post floral stage [ J]. Journal of Nan-
jing Forestry University ( Natural Sciences Edition) ,2023,47(5) ;114-120.DOI;10.12302/j.issn.1000—2006.202202016.



ROCH A5 AL SR A AE TS < TR R SE I A AR I BOL S R R R

115

Treatment 8 ( N,;P,K, ) had the best effect, increasing by 10.74% and 11.13% compared with the control, with
significant differences (P <0.05).(2) The relative chlorophyll content, net photosynthetic rate (P, ), stomatal
conductance (G,), and transpiration rate (T,) of the leaves in all treatment groups increased significantly, while the
intercellular carbon dioxide concentration ( C;) was not significantly changed, indicating that the increase in net
photosynthetic capacity of the ‘ Changshouguan’ leaves was caused by stomatal and non-stomatal factors. (3) The
photochemical quenching coefficient (qP), photochemical efficiency (@,sy ), and electron transfer rate (ETR) of PS
Il were improved in treatments 1-9, with treatment 8 having the best effect. The non-photochemical quenching
coefficient (NPQ) of each fertilizer treatment group was lower than that of the control group, indicating that the fertilizer
treatment promoted the conversion and utilization efficiency of light energy and reduced heat dissipation during the
photochemical reaction. (4) Correlation analysis showed that P, was positively correlated with relative chlorophyll
content, G, qP, leaf area, ETR, and @, , and negatively correlated with NPQ. The relative chlorophyll content was
significantly positively correlated with the leaf area and the number of leaves per plant, indicating that fertilization
promoted the growth of the leaves by improving the photosynthetic performance of the ‘ Changshouguan,’ and the
improvement of the photosynthetic performance of the leaves was related to the improvement of the light energy absorption
and the conversion and utilization efficiency. The relative chlorophyll content can be used as an effective physiological
index to evaluate the effect of fertilization after anthesis. [ Conclusion] The appropriate ratio of NPK compound fertilizer
can effectively promote the growth of potting malus ‘ Changshouguan’ leaves after heating and promoting flowering, and
improve the photosynthetic performance. The best N, P, and K combined application scheme was 1.2 g N, 0.2 g P, and
0.2 g K per plant.
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Table 1 Concentration of fertilizer processing design

JEHE L (g-#k7")

i Rzl fertilization
test No. treatment

JRZ carbamide P,04 K,0

CK NoPoK, 0 0 0
1 N, P, K, 0.4 0.1 0.2
2 N, P,K, 0.4 0.2 0.4
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Fig. 1 The effect of different fertilization treatments on

the leaf characteristics of ‘ Changshouguan’
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Table 2 Variance analysis of different fertilization treatments on leaf traitsand photosynthetic
physiological characters of ‘ Changshouguan’
A= 28 iy = i
N NG T T P B ol 22 BT T P
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Fig. 2 Effects of different fertilization treatments on the photosynthetic characteristics and

relative chlorophyll content (SPAD) of ‘ Changshouguan’
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Fig. 3 Effects of different fertilization treatments on NPQ, qP, @,,; and ETR of ‘ Changshouguan’
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Table 3 The correlation among plant indicators in fertilization treatment groups

F4T index NL SLA SPAD P, G, T, C qP NPQ Dps ETR
SLA 0.27 1

SPAD 0.58" 0.60" 1

P, 0.36 0.73**  0.51" 1

G, 0.40 0.86"*  0.64"*  0.60" 1

T, 0.58* 0.37 0.42 0.11 0.51* 1

C 0.32 0.15 0.34 0.15 0.29 0.29 1

qP 0.22 0.95**  0.55* 0.77" 0.82°*  0.33 0.11 1

NPQ -0.09 -0.82** -0.51* -0.55* -0.68** -0.20 -0.15 -0.778** 1

Doy 0.27 0.91"*  0.60" 0.82"*  0.77* 028 0.15 0.95** -0.73*" 1

ETR 0.27 0.91**  0.60" 0.82°*  077** 028 0.15 0.95** -0.73%* 1.00"* 1

&+ #.P<0.01, *.P<0.05,
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