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Abstract: Enhancing photosynthesis is the key to improving crop yield and quality. The interaction between agronomic
traits, photosynthetic parameters, and variety yield and quality is not yet clear. In this study, 10 different mulberry va-
rieties (Morus sp.) were taken as the research objects. Based on the morphological data such as leaf size, the number of
leaves, the number of branches, etc., obtained through the statistics of our research group, the nutritional index data such
as crude protein, and the measured photosynthetic parameters, we analyzed the correlations of specific parameters
within each index through correlation analysis. And we utilized the structural equation model to analyze the influence
mechanism and contribution potential of their agronomic traits, stomatal characteristics, and photosynthetic indexes on
the yield and quality of mulberry leaves.There were significant differences in stomatal characteristics and photosyn-
thetic indicators among different varieties, and Sha 2xLun 109 exhibited good photosynthetic capacity and water use
efficiency. There was a significant correlation between intercellular carbon dioxide concentration and leaf length, leaf
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width, and total calcium content. There was a strong positive correlation between stomatal length and width (r=0.833),
and a positive correlation between crude protein content and leaf weight (r=0.660). The structural equation model indi-
cated that the stomatal characteristics had a negative effect on leaf quality (R*=—0.75), while the intercellular carbon
dioxide concentration had a negative effect on net photosynthetic rate (R*=-0.91). The intercellular carbon dioxide con-
centration and net photosynthetic rate directly affected leaf yield (R*=2.99 and 3.04, respectively), and leaf yield had a
positive effect on leaf quality (R*=0.66). The research shows that mulberry varieties affect the net photosynthetic rate
through stomatal characteristics and intercellular carbon dioxide concentration, which further affects the yield and qual-
ity of mulberry trees. Therefore, by regulating the parameters of mulberry stomata, the yield and quality of mulberry
trees can be improved, which would provide a scientific basis for mulberry variety improvement and precision cultiva-
tion management, and has important practical significance.
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Tab. 1 Agronomic traits and quality indicators of different varieties of mulberry trees
1ok 3= LN 58 L % el L oAk
Index _Plant Leaf _Leaf Number of ~ Number of _ Stem Leaf wei%ht Weight of brinches
height/cm length/cm width/cm leaves branches diameter/mm  /(kg-hm™) /(kg-hm™)

w2 x 18 109 139.50 21.50 17.00 24.66 7.16 10.50 92 846.40 112 056.00
B2 120 142.83 24.00 17.83 21.33 5.33 10.41 784 390.20 933 800.00
E 5 155.33 23.50 18.16 24.50 6.00 12.58 113 656.80 138 736.00
ZRE 12 142.00 22.33 16.50 24.33 5.00 11.08 832 410.60 104 052.00
6 150.33 22.66 18.50 20.33 5.00 10.75 83 241.60 112 056.00
FH 711 135.16 19.00 15.83 24.00 6.83 11.33 720 360.00 88 044.00
F5th 133.66 18.50 14.16 29.33 6.50 11.08 832 410.60 987 160.00
Bz 2 122.50 13.16 10.50 34.00 6.33 9.66 49 624.80 74 704.00
FHFL 12 145.50 21.66 16.66 25.00 4.33 11.50 81 640.80 101 384.00
W 144.83 24.50 18.33 19.50 2.66 11.50 624 310.20 827 080.00

JE b DJrJFE - T L . HLEH ‘ R 45 - éﬁfﬁu"

Index Dry weight of  Ratio of dry Welght Crude proltem Total phosplhorus Total calcllum Flavonogds

leave/g to fresh weight /(g'kg ) (g'kg™) /(g'kg ™) /(g'kg™)

v 2 x 18 109 109.85 0.21 220.67 3.56 28.40 15.94
2120 115.45 0.23 217.53 3.45 24.76 21.46
5 103.25 0.20 215.58 3.41 28.60 22.30
R 12 112.00 0.22 217.70 3.98 26.93 22.77
HE 6 111.25 0.22 205.60 3.55 28.10 20.49
F 711 121.90 0.24 214.20 3.21 33.39 16.45
F 5t 112.65 0.22 212.82 3.61 36.54 20.59
WE2 138.25 0.27 199.93 3.12 32.22 21.59
FF 12 121.45 0.24 205.09 3.37 30.59 25.49
R 132.55 0.26 198.31 3.18 24.08 16.74
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Fig. 1 Comparison of stomatal morphology among different varieties
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Tab. 2 Comparison of stomatal sizes among different varieties

/= 7| R i
AR ULKE ULIE e
Variety  Pore length/um Pore width/um sity/(4~-cm )
b 2x48 109 16.08+0.30° 12.99+0.25° 7.77+0.41°
M2 120 16.98+0.28¢ 10.54+0.18¢ 6.54+0.39¢
S 23.16+0.44" 14.61+0.31° 3.90+0.24°
FHF1 15.99+0.28° 11.7£0.25¢ 10.45+0.21°
k6 20.08+0.29° 12.46+0.19 5.19+0.21°
7711 21.68+0.30° 14.63+0.23" 4.02+0.15°
F4t 17.41+0.27¢ 11.92+0.22% 8.56+0.55"
B2 17.85+0.22¢ 11.58+0.19¢ 10.76+0.44"
AR 12 13.99+0.34" 9.75+0.24" 9.10+0.22°
R 15.87+0.35¢ 12.0240.26 6.02+0.26%

s WSS G AR NG F R AL PR 25 57 B 2 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

109 MF MM T.. Go. WUE @&, 29h
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JEA B8 T AR A3 FI AR B AT

HIEF ML, R A B SRR
BB A, P, T.. G. WUE 2+ 9l K
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Tab. 3 Comparison of photosynthetic parameters of mulberry with different feeds

f=§ Y64 2%k Photosynthetic parameters
Variety Ci/(umol-mol™) GJ/(mol-m™2-s™") P./(umol-m=-s™") T/(mmol-m~2-s7") WUE/(pmol-mmol™")
b 2x18 109 358.21+3.11% 1.02+0.04° 20.05+2.03" 14.82+0.40° 18.40+0.11°
B2 120 349.68+3.44° 0.79+0.05% 19.34+1.11° 12.19+0.65% 17.89+0.13%
kE 5 357.38+3.97% 0.80+0.09* 15.92+1.95% 11.92+1.09° 17.53+0.24°
ELl 351.62+5.29% 0.88+0.05% 20.00+2.63* 12.88+0.65% 17.70+0.29*
£ 6 352.59+6.32% 0.98+0.08* 21.23£3.49° 14.11+0.59* 18.19+0.24*
" 711 361.14+3.61*° 0.92+0.06* 16.17+2.35% 13.70+0.78* 18.12+0.20*
F 0t 355.00+1.29% 0.94+0.07% 21.02+1.52° 13.90+0.73% 18.28+0.22°
BiZ 2 365.05+2.50° 0.90+0.06* 14.15+1.39% 13.53+0.72% 17.98+0.21%
FEZAL 12 360.41+3.97% 0.89+0.06* 16.71+2.60% 13.31+0.72% 18.04+0.15%
W 348.99+4.16° 0.78+0.08° 18.43+1.46° 12.10+0.90% 18.32+0.23%
1605 350.27+4.85° 0.45+0.10° 10.64+1.21° 7.09+1.44° 16.77+0.13¢

T SR E AN 5 B3R m A PR 22 53 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 2 Correlation heatmap between various parameters
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