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Abstract: To provide a scientific basis and technical guidance for afforestation and water management for Cunninghamia
lanceolata ,this study resistance the adaptability strategies of C. lanceolata roots under drought stress and the physiological
mechanisms of drought resistance. The growth of the above-ground part, root architecture and non-structural carbohydrate

contents( TNC) in the roots of one-year-old potted seedlings was compared under different levels of drought stress for
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different periods,and the relationships between the indexes was analyzed.The results showed that shoot dry weight( SDW) ,
root dry weight (RDW ) , root length ( RL) , root surface area ( SA), root volume ( RV ), root tip number ( RT) , fractal
dimension ( FD) of C. lanceolata seedlings decreased with increasing drought. R/T gradually increased ,and Root topological
index(TT) and root diameter( RD) initially increased and then decreased. The Specific root length ( SRL) initially decreased
and then increased , whereas the average link length (LL) ,TNC,and sugar starch ratio showed different trends in different
periods. The LL increased gradually with the increase of drought stress on d 30 and 60, but on d 90 it decreased initially and
then increased.TNC increased initially and then decreased on the d 30 and d 60,but gradually decreased on d 90. The sugar
starch ratio increased initially and then decreased with increased of drought stress on the d 30 and 60. On d 90, it increased
initially and then decreased. Drought stress significantly affected the root length distribution at different diameters, and
changed with increasing stress duration. There was a significant positive correlation between the above-ground part growth
and root growth index (RL,SA,RV,RT,RDW) ,root architecture index ( Root branch angle,FD) of C. lanceolata ( P<0.
01) ,and there was a significant positive correlation between root mean diameter and TNC ( P <0.05). In conclusion, C.
lanceolata increased the photosynthate accumulation in roots, the cost of root construction, complexity and extension of the
root system under limited cost,and reduced the angle of root branching, resulting in a“steeper and deeper” root system to

adapt to drought stress with different intensities.
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RIS B AE P EMOLL B2 A5 B8 ARG MOl AT 23 T TR 2 M v 64T, AR UE S 36 30 1] 45 b B 2 [RD L O
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F 3 A FAIEMT 25 emx27 em BUAS 8RR, Lhad 10 H MR 385, S 5 6 ke, SCH0 AT H 4%
FEAMEFANE 1 iR, S8 R E T A BRAG /K 045 B, 4 388 /K B OR3RRAE dc ok [R) 5K B2 Y 809%—85% , 7
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Table 1 Basic characteristics of potted soil

AHLE

Oreanic 2R e Exil IKRPER AR LR
it / Total N/ Total P/ Total K/ Hydrolysis N/ Available P/ Available K/ pH
matter,
(/ke) (g/kg) (g/'kg) (g/'kg) (mg/kg) (mg/kg) (mg/kg)
18.7 0.86 0.26 11.2 85.13 4.15 65.73 4.91
12 Bk

IRIGTRE 3 ST 5B, DL R H ] 7K B 1Y 80%—85% 4 % R4 ( CK) .50%—55% J T 5(M) |
30%—35% MEETR(S) " TRIREKA R AL VET A RRTRR S KR, HHES /KR RHlzE H+2
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Table 2 Effects of drought stress on dry matter accumulation and distribution of Cunninghamia lanceolata

s8] OpLi W H FERSTE HR5E

Time/d Treatment Root dry weight/g Shoot dry weight/g Root top ratio

30 CK 4.72+0.75a 9.61+1.18a 0.49+0.026b

M 3.82+0.63b 7.49+1.05b 0.51+0.017h

S 2.82+0.44c¢ 4.9+0.84c¢ 0.58+0.035a

60 CK 5.21£0.75a 11.84+2.07a 0.44+0.019¢

M 4.59+0.73a 9.38+1.72b 0.49+0.015b

S 2.93+0.22b 5.54+0.36¢ 0.53+0.018a

90 CK 6.01+£1.32a 14.65+2.9a 0.41+0.026b
M 4.73+0.62b 10.74+1.5b 0.44+0.026b
S 3.14+0.33c¢ 6.41+0.64c 0.49+0.017a

WA AR RINE SR A [R] I 2 18] 25 5% 8 3 (P<0.05) . CK: % B, control ; M : H B 52 Jlf 31, moderate drought stress, S: T B 2 Jilpifl

severe drought stress

2.2 TEPBAXAZARYE R R A KB R0

A1 AT FE T R4 N A2 ARG B AR A S8 25 B A1, 100 B P R 3 1 T 2 3 S ] T A2 ARAR R 1
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Fig.1 Effects of drought stress on root growth of Cunninghamia lanceolata
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R R P AER R B2 MM R (R 3) /B SRR T8 b -
#R4r T 2 B IEAH S (P<0.01)

B T AR B BTN A2 AR R AR RBCE TR (1B 2) . B 2250 HT & 3,30 d i) ,3 NEEgR a2
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Fig.2 Effects of drought stress on root architecture of Cunninghamia lanceolata

VAR RS PR 3OR T AR B 2 [0 28 53 10 35 5 BOA AR TR)/ING 5B 3R AR R In =2 [] 28 5% (.25 (P<0.05)
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Fig.3 Root length distribution of Cunninghamia lanceolata roots with different diameters under drought stress
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Fig.4 Effects of drought stress on the content and composition of non-structural carbohydrates in Cunninghamia lanceolata roots
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Table 3 Analysis of Pearson correlation

RL SA RD RV FD RT LL TI Angle RDW SDW R/T SRL TNC
RL 1
SA 0.969 " 1
RD -0.133*" 0.112 1
RV 0.881"* 0.970"" 0.345" 1
FD 0.654" 0.696*" 0.205 0.693"" 1
RT 0.816*" 0.753**-0.264  0.663"* 0.371* 1
LL -0.396" -0.443""-0.192 -0.463 "*-0.610 “*-0.242 1
TI -0.325" -0.282  0.159 -0.221 -0.22 -0.204  0.205 1
Angle 0.595"* 0.617** 0.129  0.608 " 0.629 " 0.467 **-0.412"" 0.019 1
RDW 0.858"* 0.943** 0.33" 0.97"" 0.666"" 0.657"*-0.435""-0.155 0.628"" 1
SDW 0.883"" 0.94"* 0.222  0.94"" 0.645"" 0.755""-0.378" -0.136  0.647"* 0.974"" 1
R/T -0.667"*-0.647"" 0.062 -0.59"" -0.449""-0.743"" 0.126 -0.076 -0.573"*-0.656""-0.788"" 1
SRL 0.036 -0.169 -0.837*"-0.357" -0.225 0.099  0.165 -0.232 -0.215 -0.469*"-0.386"* 0.18 1
TNC 0.023  0.087 0.388" 0.147 0.251 -0.092 -0.476" -0.025 -0.307 0.142 0.045 0.224 -0.315 1

T ™" FORMRIETE P<0.01 K E 3+ FIRHRMETE P<0.05 /K F i3 ; RL: A root length ; SA : HRERTHI B, root surface area; RV : AR
TR root volume ; FD : 43 T8 4 %4, fractal dimension; RT: #J%L, root tip number; LL: V-3 7% $5 4 i | average link length; TI: Hi 5 46 b & 4L, root
topological index; Angle : # 524332 ¥ , root average branch angle; RDW : #R R T T, root dry weight; SDW ; Hi - #8431 5 , shoot dry weight; R/T; {5
H, root top ratio; SRL: iR 4K | specific root length ; TNC : JEZE MR /K LA 9 7 & , non-structural carbohydrate contents
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