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Responses of Chukrasia tabularis seedling growth and
physiological characteristics to drought stress

QUAN Hongting, ZHU Jieyi, LONG Fengling, ZHAO Qian, WU Daoming, ZENG Shucai
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To investigate the effects of drought stress on the growth and physiological
characteristics of Chukrasia tabularis, and reveal the physiological response mechanism of C. tabularis
seedlings to adapt to drought environments. [ Method] Taking half-year-old C. tabularis seedlings as the
research subjects, four treatments were set up: Light drought (65%—70% of field water capacity), moderate
drought (50%—55% of field water capacity), severe drought (35%—40% of field water capacity), and control
(80%—85% of field water capacity). The growth indicators, photosynthetic parameters, and physiological
characteristics of C. fabularis seedlings were measured. [Result] Moderate and severe drought significantly
reduced the plant height growth, leaf width, leaf length and leaf area of C. tabularis seedlings (P<0.05), while
light drought promoted root growth. The root length (1 103.24 ¢cm) and root volume (2.53 cm®) were significantly
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higher than those of the control (P<0.05). With the increase of stress intensity, the net photosynthetic rate,

stomatal conductance, intercellular CO, concentration, transpiration rate, and chlorophyll content of C. tabularis

seedlings all showed a trend of first increasing and then decreasing, reaching the maximum values under light

drought. The proline content reached the maximum value under severe drought, significantly higher than that in

the control (P<0.05). The contents of soluble protein and malondialdehyde (MDA), as well as the activities of

peroxidase (POD) and superoxide dismutase (SOD) in all drought treatment groups were not significantly

different from those in the control. [ Conclusion] A field water capacity of 65%—70% facilitates root growth,

biomass accumulation, and enhances photosynthetic efficiency in C. fabularis seedlings, indicating that

appropriate drought is generally advantageous for the growth of C. tabularis seedlings.
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Table 1 Effects of drought stress on plant height, ground diameter and leaf morphology of Chukrasia tabularis seedlings

AbEE PREH K B /em ARG /om -5 /mm HK/mm - AR/ mn?
Treatment Plant height growth Ground diameter growth Leaf width Leaf length Leaf area
CK 7.74+2.60a 1.52+0.64a 37.91£1.96a 42.18+4.64a 1242.61+201.69a
LD 5.74+1.34ab 1.59+0.14a 39.62+3.58a 40.304+9.90a 1214.43+406.17a
MD 3.64+0.61b 1.26+0.39a 30.63+3.63b 30.47+4.70b 696.48+197.67b
SD 2.82+2.88b 1.27+0.24a 32.424+4.55b 30.02+1.39b 652.58+86.83b

1) CKA R, LDA 2 E T FMia, MDA & B+ F it SDAEE T F i, A KBEEMRNEFFATEFRER

(P>0.05,LSDi%),

1) CK is control, LD is light drought stress, MD is moderate drought stress, and SD is severe drought stress. The same lowercase

letters after the same column data indicate no significant difference (>0.05, LSD method).

2,12 MHEBE HAFMRBLERRESWE 2
Fi7Re 5 CK AHEL, LD Ab 3 AR A AR (AR . 32 48
i, HWE 2> 5N 68.9% A1 39.0%(P<0.05), H3 [ fX
Hhn 38.2%. MD AbFEAR R AR AL CK 35 19 hn

39.3%, AR 50.1%, MRAEFE> 16.5%. SD &b
HAR KA CK 380 38.4%, MR AN 12.7%, R
RN 13.2%, ZRARE. WP ERE
MD 1 SD 4 H 8 CK A i, P85 51 A
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Table 2 Effects of drought stress on root morphology of Chukrasia tabularis seedlings

AL R K/em P35 B 42 /mm RF I em’ AR em’

Treatment Root length Root mean diameter Root surface area Root volume
CK 653.29+168.55b 0.60+0.07a 121.52427.66b 1.82+0.50b
LD 1103.24+270.62a 0.60+0.04a 167.96+34.61ab 2.53+0.71a
MD 978.67+£176.57ab 0.49+0.06b 169.24+53.89a 1.53+0.12b

SD 904.40+331.78ab 0.45+0.04b 136.91+13.54ab 2.06+0.51ab

1) CK A 2 86, LD % 42 F F F Wris ,MD % P £ F F it , SDA & B F F it ; R K BB AR NG FHATEFREH
(P>0.05,LSD%),
1) CK is control, LD is light drought stress, MD is moderate drought stress, and SD is severe drought stress. The same lowercase

letters after the same column data indicate no significant difference (P>0.05, LSD method).

18.3% £ 25.0% (P<0.05).
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12.3% 1 14.0%, 7 A 52 . MD AbHith 135 i

TREMRAEYER CK 2 58D 25.9% F1 17.2%,
{HARES T =10 6.7%.

22 FEMEX RSN E N EF RN
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Table 3 Effect of drought stress on biomass allocation of Chukrasia tabularis seedlings

Ab R Hbo b FF R /g HRABT i /g AR/
Treatment Aboveground dry weight Root dry weight Gross biomass
CK 5.82+1.50a 2.08+0.81ab 7.90+2.24a
LD 6.50+2.34a 2.37+0.81a 8.87£3.02a
MD 3.67+0.96a 1.52+0.16b 5.19+1.03b
SD 4.31+0.62a 2.224+0.43ab 6.54+0.95ab
1) CKA ST, LD A % FF Fhia , MDA P BT F it , SDAEEF FMib; R KEEHRANEFELATEFTEE

(P>0.05,LSD#%),
1) CK is control, LD is light drought stress, MD is moderate drought stress, and SD is severe drought stress. The same lowercase

letters after the same column data indicate no significant difference (P>0.05, LSD method).
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Table 4 Effect of drought stress on photosynthetic gas exchange in Chukrasia tabularis seedlings

e it & atin=y 7 IR COL MK/ B/

Treatment (umol-m*s™") (mmol-m~>-s™") (umol-mol™") (gm-h™)
Net photosynthetic rate Stomatal conductivity Intercellular CO, concentration Transpiration rate

CK 6.91+0.93a 0.07+£0.02a 230.66+30.10ab 1.39+0.33a

LD 7.32+1.53a 0.08+0.02a 240.38+27.77a 1.55+0.35a

MD 7.39+0.51a 0.06+0.02a 153.13+100.08b 1.19+0.47a

SD 5.31+0.47b 0.02+0.02b 61.89+31.91b 0.38+0.32b

1) CKA X, LD AR AT F it , MDA P E T F 0, SDAZTEFFpi; A 4EBEHRANEFHERATEF AT S
(P>0.05,LSD#*),
1) CK is control, LD is light drought stress, MD is moderate drought stress, and SD is severe drought stress. The same lowercase

letters after the same column data indicate no significant difference (P>0.05, LSD method).
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Fig.1 Effect of drought stress on chlorophyll content in
Chukrasia tabularis seedlings
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CK is control, LD is light drought stress, MD is moderate drought stress, and SD is severe drought stress. In each figure, the same lowercase letters above the
columns indicate no significant difference (P>0.05, LSD method). The proline content, MDA content and SOD activity are determined based on fresh weight.
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Fig.2 Effect of drought stress on the physiological characteristics of Chukrasia tabularis seedlings
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Deeper color indicates greater significance, blue color indicates negative correlation, red color indicates positive correlation (Pearson method). 1: Soluble
protein content, 2: POD activity, 3: MDA content, 4: Soluble sugar content, 5: Proline content, 6: SOD activity, 7: Aboveground dry weight, 8: Root dry
weight, 9: Gross biomass, 10: Plant height growth, 11: Ground diameter growth, 12: Root length, 13: Root surface area, 14: Root mean diameter, 15: Root volume,
16: Leaf width, 17: Leaf length, 18: Leaf area, 19: Net photosynthetic rate, 20: Stomatal conductivity, 21: Intercellular CO, concentration, 22: Transpiration
rate, 23: Chlorophyll a content, 24: Chlorophyll b content, 25: Total chlorophyll content, 26: Carotenoid content.
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Fig. 3 Heat map of correlations between different indicators of Chukrasia tabularis seedlings under drought stress
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