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Comparative of growth and chlorophyll fluorescence parameters between
original mothers and grafted trees of Abies beshanzuensis
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Abstract: [Objective] Abies beshanzuensis is a critically endangered conifer species endemic to China. This
study compares the difference in the growth status between the original mother trees and the grafted trees (grafted
in 1982), in order to precisely protect the original mother trees. [Method] The study was conducted from April
to September of 2023. Current-year branches and leaves were collected from the surviving original mother trees
(located at 1 750 m altitude) and grafted trees (located at 1 550 m altitude) within Qianjiangyuan-Baishanzu

National Park. In August, key growth indices were measured, including branch length, branch diameter, branch
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fresh weight, number of leaves, leaf length, leaf width, and leaf fresh weight. From April to September,
chlorophyll fluorescence parameters, including actual photochemical efficiency (Y), electron transport rate
(Rgt), photochemical quenching (Cpg), non-photochemical quenching (Cypg), and the maximum photochemical
efficiency of PSIl (F,/F,), were monitored monthly using a portable Mini-PAM Chlorophyll fluorometer.
Dark-adapted leaves were exposed to a gradient of photosynthetic active radiation (P,g) from 0 to 1190 umol-
m*-s”' for measurements. Data was statistically analyzed using independent sample t-tests. [Result] The
results showed that in August, the growth indicators of the grafted trees of A. beshanzuensis, including leaf
length (45.85 mm=+0.38 mm), number of leaves (79.3342.40), leaf fresh weight (4.93 g+0.21 g), branch length
(78.66 mm=5.87 mm), branch diameter (3.71 mm=+0.21 mm), and branch fresh weight (0.69 g+0.02 g), were all
significantly greater than those of the original mother trees, which had a leaf length of (33.76 mm+2.56 mm),
number of leaves of (67.33+2.91), leaf fresh weight of (2.32 g+0.25 g), branch length of (56.39 mm+2.66 mm),
branch diameter of (3.20 mm=0.15 mm), and branch fresh weight of (0.36 g+0.03 g) (P<<0.05), respectively.
However, there was no significant difference in leaf width between the original mother trees (3.49 mm+*
0.22 mm) and the grafted trees (3.93 mm+0.45 mm). From April to September, the chlorophyll fluorescence
parameters of the grafted trees of 4. beshanzuensis, such as Y value, Rgr, Cpq value, and F\/F,, value, were all
higher than those of the original mother trees, respectively, while the Cypq value of the grafted trees was lower
than that of the original mother trees. [Conclusion] The growth condition of the grafted trees is superior to that
of the original mother trees, indicating a lower light energy utilization efficiency in the original mother trees. It
is necessary to strengthen the conservation measures to improve habitat conditions and promote their growth.
[Ch, 6 fig. 1 tab. 38 ref.]

Key words: endangered plant; Abies beshanzuensis; original mother tree; grafted tree; growth indices;

chlorophyll fluorescence parameter
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Table 1  Growth of current-year branches and leaves of the original mother and grafted trees of A. beshanzuensis
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Figure 1 Comparison of the response curves of photosynthetic quantum yield (Y) to photosynthetically active radiation (P,g) between the original

mother and grafted trees of 4. beshanzuensis from April to September
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Figure 2 Comparison of the response curves of electron transport rate (Rgt) to photosynthetically active radiation (P,g) between the original mother

and grafted trees of 4. beshanzuensis from April to September

SRFE (P<0.05); 6 H, Br 81, 816 umol-m?-s™' 4, HAbGIR N2 5 B3 (P<0.05); 7 H, 1 130~
540 pmol-m - s™ YEER A T 22 57 B (P<0.05), 7£ 816, 1190 pmol-m-s™ S5 om 4514 T 22 il g 3%
(P<<0.01); 8 H, 7F 195 f1=540 pmol-m?-s™' Z 5w 40 T 22 7 3% (P<0.05), HAOEERAM T LR
EX5; 9 H, BE8L. 195, 268 pmol-m+s ' FLIMA A T B2 FA, HALGRAF T H B %x

0
QAN H (NN QDN H SO oD QDN H PO oD
DI AT P D DL AR DT PR

P,/(umol -m2s7") P,/(umol - m™2s7") P,/(umol - m™2s7")

INJPSNIPN SIS QNN H (PN QAN H @O
%O@$@¢Qﬁ T PR D T A PR D

P,/(umol - m2s7") P,/(umol-m™2s7") P,/(umol - m™2s7")
BERE = ekt
PRINEF R (P<0.05); RN EFIEE (P<0.01); nsRRNERARE.
B3 4—9 A8 LAAY R A FAR SRR 69 RACF R R A (Cpg) Aot B IR (Prg) 69 7R 51 LA
Figure 3 Comparison of the response curves of photochemical quenching coefficent (Cpq) to photosynthetically active radiation (Pg) between the

original mother and grafted trees of 4. beshanzuensis from April to September



543 B4 4 ) EEERAE R T AL AL IR B 5 I ) A AR AR B 2R RIS R 789

44

ok e

15 ko skk

QAN AN FH (Do QNN FH (DO N OQ\Q“)%beQ
DL AT D BRI PR D DT PR
P,/(pmol - m~2s7") P, x/(umol - m2s7") P,/(umol-m2s7")
9H *
3 2.5 L
[l
2.0 * [
2 |_|
g g 15 [
S 1 S
0.5 (s
QAN AN H (Do QNN H (DL N OQ\Q°)°D‘OQ‘OQ
B AT PR D DDA PR D T PR D
P,/(pmol - m~2s7") P, p/(umol - m2s7") P,z/(umol - m2s7")

BER = G
*FROREREE (P<0.05); **FRERWEE (P<0.01); nsEREFAEE.

B4 49 Aa LA R AR BIFEAT G I A TR R E (Capg) Foxd IR (Pag) #9700 B pLEL

Figure 4 Comparison of the response curves of photochemical quenching coefficent (Cxpq) to photosynthetically active radiation (P,g) between the

original mother and grafted trees of 4. beshanzuensis from April to September
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Figure 5 Comparison of the maximum photochemical quantum yield
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Figure 6 heatmap of correlation networks between the growth parameters of A. beshanzuensis mother trees and grafted trees with chlorophyll

fluorescence traits under 268 umol- m2+s ™' lightiintensity in August
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