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Evaluation of Turf Performance and Difference in Low-temperature
Tolerance of 12 Dichondra repens Materials

GAO Cai-long”, LIN Jun-nan”, LI Zhou'
(College of Grassland Science and Technology, Sichuan Agricultural University, Chengdu, Sichuan Province 611130, China)

Abstract: Dichondra (Dichondra repens) is a warm-season perennial ground cover plant belonging to the Con-
volvulaceae, which is widely utilized in landscaping, soil and water conservation, and orchard ground cover.
Low-temperature stress is a main limiting factor restricting its promotion and utilization. In this study, we
evaluated turf performance and cold adaptability of 12 dichondra genotypes, including nine wild materials which
were collected from Southwest China, two nationally certified cultivars, and one widely-used introduced culti-
var. The results found significant variations in leaf area, uniformity, leaf color, green period, canopy height,
and establishment rate among the 12 genotypes. A comprehensive evaluation of turl performance by using the
subordinate function values analysis indicated that the wild Dr5 exhibited superior characteristics including fast
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establishment, short canopy height, dark green leaf color, high uniformity, and the longest green period, dem-
onstrating high lawnscape value. In contrast, wild Drl17 showed the poorest turf performance. Under consecu-
tive two-year low-temperature stress, all genotypes showed significant declines in chlorophyll content and fluo-
rescence parameters (Fv/Fm and Pl,gs), but electrolyte leakage and malondialdehyde content exhibited varying
degrees of increase. Notably, Dr5 demonstrated the lowest semilethal temperature, lower EL. and MDA con-
tent, and higher chlorophyll content, Fv/Fm, and PIABS. These findings indicated that Dr5 had significantly
lower oxidative damage to cell membrane, enhanced membrane stability, and superior photosynthetic perfor-
mance under cold stress. Based on a comprehensive evaluation of cold tolerance using the subordinate function
values analysis over two years, cold tolerance of 12 genotypes was ranked in descending order as follows: Dr5
>Dr21>Dr1>Dr32>Dr2>Dr33>Dr30>Dr3>Drd>Dr15>Drl11>Drl7. Dr5 exhibited the strongest cold
resistance, and Drl7 had the weakest cold tolerance. Given its excellent turf quality and exceptional cold toler-
ance, Dr5 could be used as a superior germplasm for landscaping and a key candidate for breeding cold-tolerant
dichondra cultivars. These findings also lay a foundation for further research into the low-temperature adapta-
tion mechanism of different dichondra genotypes.

Key words: . TLow-temperature semilethal temperature ; Photochemical efficiency ; Dichondra repens; Turf per-

formance ; Cell membrane stability
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Table 1 Test materials
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Fig. 1 Changes in maximum, minimum, and mean temperature in (A) 2022 (B) 2023
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Table 2 Evaluation standards for turf performance of Dichondra repens

L P43 Scoring/ 4y
Indicator 1—2 3—4 5—6 7—8 9
-1 A Leaf area/cm? <0.28>2 0.2—0481.5—2.0 04—0.681.2—1.5 0.6—0.88{1.0—1.2 0.8—1.0
¥j—P Uniformity T4 24 L AH— FEAHE)— Eir REE T
-4t Leaf color g Rk IR B 4 R &k Tk
£ Green period/d <280 280—290 290—300 300—310 >310
)2 A SR JE Natural height of sward/cm >3 2.0—3.0 1.0—2.0 0.5—1.0 <0.5
J8EE 3 BE Turf establishment rate/d =170 160—170 150—160 140—150 <140
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Table 3 Turf establishment rate and green period of 12 dichondra materials

1%L 4i %5 Material number #£4% H I Transplanting date

Sl EE H ) Turf establishment date

RIE R AL Turf establishment period/d

Drl 5H4H
Dr2 S5H4H
Dr3 5H4H
Drd 5H4H
Dr5 5H4H
Drll 5H4H
Drl5 5H4H
Drl7 5H4H
Dr22 5H4H
Dr30 5H4H
Dr32 5H4H
Dr33 5H4H

9H21H 140
9H25H 144
9H21H 140
101 18 H 167
107 14 H 163
11 25H 205
10J1 28 H 177
11116 H 196
11116 H 196
101 28 H 177
9 25H 144
9H27TH 146
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AR PR R B AL A5 00 7. 75, R TR SR Rk —
D7 A3 . Dr3dn R 8 m 1 553 (6. 9) R WTH:
HA SR SRR R . Dr32 7E M1 L 34— A

JFI R, B M 6. 85,4 =, Dr2fiDrd iy
BRI 6. TG, 2, fE TR AR S R T EA —
SERIRI T Drl7 1 Dr21 1548 84K, 32 AR i (o Fl
BT T A AN . 20224 1249 B B 4 AR
BEFIPEREHERF 45 5 Dr5>Dr3>>Dr32>Dr2>>Drd >
Dr1>Dr11=Dr15>Dr33>Dr30>Dr21>Drl7, &
20234F , DroARIR R e & 43 (7. 75) AE T A VPN T8 b5
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Table 4 Morphological parameters of 12 dichondra materials
B 9 A 1 R S 5 I 1 AR HZ A SR
Material number Petiole length/mm  Leaf thickness/mm  Leaf length/mm  Leaf width/mm  Leaf area/mm® Natural height of sward/cm
Drl 23.53£3.04 0.16£0.04 11.92+1.14 9.67£0.80 98.29+£10.16 1.4240.12
Dr2 24.13+2.03 0.19£0.05 11.4140.49 10.74£0.85 136.09£2.39 1.58+0.15
Dr3 23.63+£2.82 0.2240.03 11.9841.20 10.4440.74 114.164+-4.79 2.08+0.36
Dr4 34.44+3.58 0.18£0.03 14.5440.68 11.5841.06 156.914+13.94 1.9840.23
Dr5 23.361.82 0.19£0.03 14.9640.44 14.44+0.41 144.67+9.10 1.6£0.22
Drll 20.54+1.12 0.23£0.05 12.644-0.66 9.41£0.41 79.11£6.74 1.7940.19
Drl5 21.53+£1.22 0.19£0.04 12.3441.09 10.954-0.60 110.4411.50 2.07£0.35
Drl7 21.18+1.47 0.21+0.03 10.3640.40 9.244-0.78 76.23+2.66 1.37£0.13
Dr21 24.37+£2.86 0.18£0.03 13.0841.08 12.1840.34 105.164+7.15 1.3840.17
Dr30 50.58+£4.21 0.2540.04 17.72+0.17 17.2940.51 213.23£20.72 5.44+0.22
Dr32 22.53+2.29 0.18+0.03 11.9£0.69 10.74£0.29 99.72+6.51 1.6340.15
Dr33 28.20£2.82 0.21£0.07 20.63+1.71 17.2140.29 238.94£14.09 2.51+£0.25

R B U R AR — P . MR T
Dr5,Dr3 B0 M 7. 2, H 2022 4R WA T A 45 8 T
Hll. Dra2 fFsfe ibERE, Bk 7. 15, gk i
TR — P BA P, 1M Dr17 B985 R 4. 9, 7E PR 4E

A 0 P S B TR AR D) 2 T ) AR A T 3 R T T
B 2022 4R FF I PERE i 5 BB AR UCH Dr5>Dr3
>Dr32>Dr2>Dr11>Drd>Drl5>Dr1>Dr33>
Dr30>Dr17=Dr21,

RS 2022FFM20023F 12 B EHEETFIERMRESEESEN

Table 5 Comprehensive evaluation of turf performance of 12 dichondra materials in 2022 and 2023

B 5 LRIEA 1k - € 249 R BT 5 HE

Material Leaf area Uniformity Leaf color Green period  Sward height ~ Turf establishment rate Total score Ranking

number 22 23 22 23 22 23 22 23 22 23 22 23 22 23
Drl 9 9 8 8 4 4 6 6 6 6 4 4 6.15 6.15 8
Dr2 6 6 8 8 6 6 6 6 6 6 8 8 6.70 6.70 4
Dr3 8 8 9 9 6 6 6 8 4 4 8 8 6.90 7.20 2
Dr4 4 4 8 8 8 8 6 8 6 6 4 4 6.20 6.50 5
Dr5 6 6 9 9 8 8 9 9 6 6 8 8 7.75 7.75 1
Drll 8 8 6 6 6 6 2 6 6 6 8 8 6.00 6.60 6
Drl5 8 8 8 8 4 4 4 6 4 4 8 8 6.00 6.30 7
Drl7 8 8 6 6 2 2 2 6 6 6 2 2 4.30 4.90 12
Dr21 8 8 6 6 2 2 6 6 6 6 2 2 4.90 4.90 11
Dr30 2 2 8 8 8 8 6 6 2 2 2 2 5.00 5.00 10
Dr32 9 9 9 9 8 8 6 8 6 6 2 2 6.85 7.15 3
Dr33 2 2 9 9 8 8 8 8 4 4 2 2 5.80 5.80 9

2.3 125 &R EEREEEN

2.3.1 MKEMiESLIFLTA RS EREE R
Z By Hon WE 2A B TR 7E B AR H A PEA 1)
5] 12 15> B 4 A L 9 PR figf S0 95 375 6 I I 380 A i) 184
Kt BTk o 8 2022 4F w1, 12 453 b4 Rk A JH 36 17 6 R i
[ 55 FA T 32% & 46 % Z [8], 1M A6 i A,
fift B B R T E 592 1 69% . Wi KM, Dr5 A7 7
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Fig. 2 Effect of low-temperature stress on electrolyte leakage (EL) of 12 dichondra materials in (A) 2022 (B) 2023
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Fig.3 Effect of low-temperature stress on malondialdehyde (MDA) content of 12 dichondra materials in (A) 2022 (B) 2023
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Table 6 Low-temperature semilethal temperature of 12 dichondra materials

VRS TRE ¥ Temperature T 4 LT /C P4 R? HeP
Material number 10°C 5C 0°C —5C  —10C Conversion equation 50 Goodness of fit R*  Ranking
Drl 9.7 16.9 28.7 414 63.6 y=0.13652+0.9046 —6.63 0.9943 6
Dr2 5.78 17.9 30.1 37.9 68.4 y=0.16312+40.9757 —5.98 0.964 8
Dr3 6.78 18.9 24.1 34.9 61.4 y=0.14012x+1.0768 —7.69 0.9591 4
Dr4 8.7 18.9 33.7 40.8 73.6 y=0.15672+0.7662 —4.89 0.9655 11
Dr5 8.69 14.5 23.3 32.6 59.1 y=0.1298x+1.1352 —8.75 0.9746 1
Drll 7.87 16.3 30.7 46.8 67.5 y=0.15782+0.8615 —5.46 0.999 10
Drl5 6.9 18.1 30.7 41.8 63.9 y=0.15052+0.9372 —6.23 0.9836 7
Drl7 9.7 18.9 30.7 50.8 83.6 y=0.13652+0.9046 —3.08 0.9943 12
Dr21 7.3 14.9 27.7 41.5 68.6 y=0.16092+0.9610 —5.97 0.9917 9
Dr30 7.69 12.1 27.8 34.9 66.1 y=0.15332+1.0757 —7.02 0.9682 5
Dr32 5.69 9.1 17.8 38.9 57.1 y=0.1608x+1.3610 —8.46 0.9869 2
Dr33 7.13 12.4 29.8 37.9 57.1 y=0.14332x+1.1173 —17.80 0.9823 3

Dr30>Dr3>Drd>Dr15>Drl1>Drl7, H ¥, Dr5 P, Dr17 76 47 v 35 HE 2 B G, 26 B0 o 55 1 e
TE AR TR AR HE 4% 55 — , R W] Drb B A ik 1Y 40 98 FEME
KT 2022FM2023F 2 S HEEHEMEEITN

Table 7 Comprehensive evaluation of cold tolerance of 12 dichondra materials in 2022 and 2023

R A B4y

Matorial Chl Fv/Fm Prane EL MDA Total score ﬁ[a&“
Ranking

number 22 23 22 23 22 23 22 23 22 23 22 23
Drl 0.0460  0.0956  0.6000  0.4933 1.0000 1.0000 0.7020 0.7464 0.7333 0.6961 0.6163  0.6063 3
Dr2 0.0693  0.1089  0.9960  0.8817  0.6152  0.5398  1.0000  1.0000  0.2231 0.2564  0.5807  0.5574 5
Dr3 0.3435 0.4038 0.4729 0.5494 0.1539 0.1351 0.3899  0.2788 0.6369 0.6168 0.3994  0.3968 8
Dr4 0.2656  0.1459  0.4137 0.5472 0.0416  0.0365 0.3027 0.1873 0.9044 0.9090 0.3856  0.3652 9
Dr5 0.6004  0.8145 1.0000 1.0000  0.8516  0.7472  0.3240  0.4195 0.8398 0.9161 0.7232  0.7795 1
Drll 0.0000  0.0000  0.2514 0.4183 0.1404 0.1232 0.4817 0.4297 0.6198 0.6451 0.2987  0.3232 11
Drl5 0.1770  0.3058  0.0000  0.0000  0.5029 0.4412 0.4273 0.3701 0.8265 0.6759  0.3867  0.3586 10
Drl7 0.0459  0.2138  0.0501  0.0864  0.1405 0.1233  0.0000  0.0000 ~ 0.0000  0.0000 0.0473  0.0847 12

Dr21 1.0000  1.0000 0.3467 0.2688 0.3183 0.2793  0.3937 0.5463  1.0000  1.0000  0.6118 0.6189 2
Dr30 0.3816  0.3686  0.8476  0.6269 0.4914 04312 0.2740 0.2735 0.7343  0.7569  0.5458  0.4914 7
Dr32 0.5293  0.8148 0.6372 0.5970 0.3317 0.2910 0.5754 0.6336  0.6686  0.6748  0.5484  0.6023 4
Dr33 0.2875 0.5374 0.4713  0.3800 0.0000  0.0000  0.5957 0.6242 0.7806  0.9760  0.4270  0.5035 6
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