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The growth of seven Axonopus compressus germplasms under two shading conditions
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Tab.2 Trait indices and shade tolerance coefficients of Axonopus compressus germplasms under two shade conditions

WERH75% A HH

[GESEREL A

Shading rate 75% treatment

FI R Ak P

Natural light treatment

[GIIES

Shade tolerance coefficients

Shade tolerance index

Mean+Sd CVi% Mean+Sd CVi% Mean+Sd CVI%
M- Leaf length/mm 128.38422.18° 1728  99.32+14.43" 1453 1.31+0.27 20.54
5% Leaf width/mm 12.64+0.68° 5.35 15.82+0.55° 3.47 0.80:0.05 6.70
W2 Grass height/cm 16.83+3.48° 20.66 19.02+1.90° 9.97 0.90+0.24 26.91
43R & it SPAD 26.95+1.66° 6.17 32.70£1.61° 4.94 0.83+0.07 8.62
1) E 254K Average stolon length/em  35.96+8.79° 24.44 57274729  12.73 0.64+0.19 29.25
M #BEE TR Shoot fresh weight/g 4.19+1.95 46.61 22.21+4.55  20.51 0.20£0.09 46.96
R8T Root fresh weight/g 0.29+0.16" 53.48 1.37£0.40°  29.12 0.23+0.12 53.77
Ho_EFBT i Shoot dry weight/g 0.54+0.24° 4491 3.11£0.57*  18.49 0.18+0.08 44.61
iR EBT i Root dry weight/g 0.04£0.023"  53.78 0.23£0.06°  26.01 0.20+0.11 52.35
fﬂffh%fﬁffmo of root shoot 0.07+0.022*  30.58 0.06+0.01*  18.85 1.15£0.27 23.46
;F r’;ﬁifbﬁ E[;O of root shoot 0.08+0.02" 27.34 0.07+0.01*  18.50 1.12+0.31 27.94
ii?i?fiffmem 0.13£0.01° 3.82 0.14+0.01° 3.99 0.93+0.05 5.39
iﬁ?ﬁziiimt 0.15+0.00° 3.07 0.17+0.05*  28.52 0.91+0.21 23.33
% Density/Number 7.00+£2.62° 37.50  25.07+4.41°  17.60 0.29+0.14 46.42
F ¥ Coverage/% 59.75+15.38" 2574  82.32+6.83° 8.30 0.72+0.16 22.15
% Color/Score 5.40+0.26" 4.74 6.53+0.30° 4.64 0.83+0.06 7.22
¥—¥ Uniformity/Score 3.51+1.28° 36.31 6.28+0.68"  10.87 0.56+0.18 31.94
PP i Turf quality/Score 3.59+1.27° 35.44 6.43+0.41° 6.45 0.56+0.19 33.39

: [ —FNSHUE AR 7R R AR T 257 8% P<0.05,

Note: Different letters within the same column indicate significant differences at P < 0.05.

B MR AR R R R R

R R P<0.05) , FCEREUMIH 0.85., 0.84

0.78. 0.81 1 0.87; 5 Hb T~ B fif Ji7 12t 52 1 2 1EAH G
(P<0.01), M 5& KR 0.90; S 3T i 5 2
FE A (P<0.05), HHOC RN —-0.85, FEFR i
SRR, e B A R R B R
FHIE(P<0.05), AHOC R BT 0.87. 0.82 F11 0.82;
50 BRI — 1 2 2 IEAH DG (P<0.01), AHOC R 5K
4394 0.89 i1 0.88; 5 b I S ff ot i AN b 1T
Jo e 5 M 3 OE A OG (P<0.001), #H 56 R0 R
0.97, SHb_FFTH 0 & i 2 2 UG (P<0.01),
FHOCRECR—0.92 MR BOHHEIR Z AR DCIERY
RO, ULAETEAS BIUAR, 75 K F 0553t

— 5 R AR RRI PIAEAH DG

24 MEEWRERSDH AR 1.3 A
(2) 3K (3) Xof Hbu BE 545 46 B (4 T 5 R BB T
BAEFR AL, T AT 280000, B0E 3 ANeih
FEFR Y TTHR R BN 53.16%. 20.53% #il 13.86%,
ST TRk R Ik 87.55%, FRHIX 3 4 F Ao n] LIAR
2 18 IR EFE PRI A R BT MR (R 3) .

Hop, 20 1 BEEAY R RAE SN
O, Hb b T R M A A L M LT
i, H R TR AR B AT 5 099, 0.90.
0.98. 0.88 F1 0.74, F M g SR AV A G,
WP A 235 B R AR KR AE Y R . P
oy o) ) 2R RN B Y 2 AT (B 0.89, 156 W] 7E 3
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Fig. 2 Correlation of shade tolerance coefficients among various indices in seven Axonopus compressus germplasms

R P<0.05; "R P<0.01;”

T feE T REW, ﬂleﬂﬁﬂﬁa SDW, #b_[- 3T i &; RDW, i T B i
5 DEN, #J%; COV, T ¥; COL, {Ai%; UNI, ¥— @ TQ, FHEHi .

5 RDC, M R4 &

“FIR P<0.001, LL, M LW, 585 GH, 52555 SPAD, 42 & it ASL, V-3 FI25K; SFW, b I

;s FWRS, 6 i S AR L ; DWRS, TR RAR 7 1L; SDC, i 139 i &

Note: * means P < 0.05; ** means P < 0.01; *** means P < 0.001. LL, Leaf length; LW, Leaf width; GH, Grass height; SPAD, Chlorophyll content;
ASL, Average stolon length; SFW, Shoot fresh weight; RFW, Root fresh weight; SDW, Shoot dry weight; RDW, Root dry weight; FWRS, Fresh weight
ratio of root shoot; DWRS, Dry weight ratio of root shoot; SDC, Shoot dry matter content; RDC, Root dry matter content; DEN, Density; COV, Coverage;

COL, Color; UNI, Uniformity; TQ, Turf quality.
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Tab. 3 Principal component analysis and contribution rate of shade tolerance coefficient for different indcies among Axonopus

compressus germplasms

547 Index RS PCI F 532 PC2 43 PC3
M+ Leaf length -0.25 -0.19 0.78
9% Leaf width —0.60 —0.70 —0.37
B2 BE Grass height 0.72 -0.01 0.07
443K % 1 SPAD 0.36 0.83 0.27
M EZ5 K Average stolon length 0.89 -0.09 -0.12
Hb_b ¥ ff B i Shoot fresh weight 0.99 0.07 —0.10
bR ¥ ff BT Root fresh weight 0.90 -0.31 —0.17
b BT it Shoot dry weight 0.98 0.08 —0.08
b R T st Root dry weight 0.88 -0.21 0.37
et R 76 H Fresh weight ratio of root shoot -0.23 0.92 0.02
T M7 b Dry weight ratio of root shoot -0.12 0.61 —0.72
b b3 ¥ & i Shoot dry matter content -0.95 0.11 0.14
bR T4 & 1 Root dry matter content -0.25 0.06 0.91
22 Density 0.89 0.24 -0.03
¥ Coverage 0.74 -0.45 —0.04
I Color 0.38 0.90 0.10
H4—+VE Uniformity 0.85 —-0.16 0.32
P i Turf quality 0.98 —0.04 —0.04
FFE{E Eigenvalue 9.57 3.70 2.50
BTMR Contribution rate/% 53.16 20.53 13.86
23+ 5Tk % Cumulative contribution rate/% 353.16 73.69 87.55
R4 THHBEHRT S 3 3 i
Tab. 4 Shade tolerance ranking of seven Axonopus
compressus germplasms B A0 2 A A 6 0 P U T R

Gerﬁism Dim.1 Dim.2 Dim.3 DDVfue Rfrflf?ng
A69 360 162 077 2.69 1
A03 1.65 004 155 125 2
R 262 -1.92 223 0.79 3
A58 0.04 201 -191  0.19 4
A59 -0.17 -0.13 1.77  0.15 5
Al35 229 -3.10 035 -2.06 6
Al2 -5.44 148 -030 -3.01 7
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Fig. 3 Cluster analysis of shade tolerance in seven
Axonopus compressus germplasms
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Evaluation of shade tolerance in superior germplasms of

Axonopus compressus

Wang Xiaochun’, Hu Xu, Fu Chunchan, Lin Jiaqi, Ma Mengxin,

Lai Yuting, Liao Li, Wang Zhiyong’
(School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China)

Abstract: To investigate the shade tolerance of Axonopus compressus, shade tolerance evaluation was performed on six
accessions of superior Axonopus compressus germplasm (A03, A12, A58, AS9, A69, A135) with Axonopus compressus ‘Huanan’
as the control variety, so as to provide a theoretical basis for breeding shade-tolerant varieties of A. compressus. A. compressus
was treated with 75% shading or natural light under hydroponic culture and 18 indicators including chlorophyll content, leaf
length, leaf width, biomass, and turf quality were measured after 28 days of treatment for comprehensive evaluation. The results
show that compared to the control group, the 75% shading stress treatment, significantly increased the leaf length, but
significantly decreased, leaf width, chlorophyll content, turf height, biomass, and turf quality of A. compressus. Comprehensive
analysis showed that the germplasm accessions were classified into three categories: shade-tolerant, moderately shade-tolerant,
and shade-sensitive. Among them, Accession A69 exhibited the highest shade tolerance and was listed in, the shade-tolerant
category along with Accession A03 and the control variety; Accessions A58 and A59 were listed in the moderately shade-tolerant
category; Accessions A12 and A135 were listed in the shade-sensitive category, demonstrating the poorest shade tolerance.

Keywords: Axonopus compressus; shade tolerance; comprehensive evaluation; germplasm screening
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