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Effects of Drought Stress on the Growth and Biamass of
Pinus massoniana Seedlngs n D ifferent Provenances

HU Xiao-jian', OUYANG Xiarf, YU Fang-yuan'

(1 Administration for Forest Fam and Tree Seed and Seedling of Jiangxi Province, Nanchang 330006,
China; 2 Jiangxi Envirormental Engineering V ocational College, Ganzhou 341000, China; 2 College of Forest
Resurces and Envimrment, Nanjing Forestry U niversity, Nanjing 210037, China)

Abstract: The effects of periodic drought stresson the growth and biomass of Pinusmassoniana seedlings
in different provenances including L echang, Guangdong Province, Yuan' an, Hubei Province, Rucheng, Hu-
nan Province, Jiangshan, Zhejiang Province and Huoshan, Anhui Province were studied The resultswere as
follovs (1) Themorphological injuriesof seedlings fram all 5 provenanceswere aggravated alongwith the de-
crease of il water potential Therewere no significant differences in gppearance anong different p rovenances
under the same level of drought stress (2) The seedling height growth of all 5 provenanceswas inhibited un-
der drought stress Seedlings fram Jiangshan, Zhejiang Province had the anount of height grovth with minimal
impact anong all 5 provenances Its height increnentwas 1 86 an, and height incranent rate was 15 79%
under svere drought stress And the seedlings fram L echang, Guangdong Province had the amount of height
grovth with maximum impact anong all 5 provenances Its height incrementwasonly O 35 an, and height in-
crement ratewasonly 2 33% under svere drought stress (3) The reponse of seedling biomass in different
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provenances o drought stresswas basically of the same trend A longwith the increase of the severity of water
stress, the inhibition of seedling biomass accunulation was aggravated The less affected provenance was
Yuan’ an, Hubei Province, folloved by Huoshan, Anhui Province, Rucheng, Hunan Province and Jiangshan,

Zhejiang Province
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Tabh 1 The il water potential under different drought stress
12d( 1 ) 24d( 2 ) 3dBd( 3 )
Treated for 12 days(First cycle) Treated for 24 days(Second cycle) Treated for 36 days(Third cycle)
Treatment
oK M edium Heavy K M edium Heavy oK M edium Heavy
drought stress drought stress drought stress drought stress drought stress dought stress
M Pa
-0 282 - 1397 -1781 -Q 255 -1 365 -1 984 -0 188 -1330 -1 906
Soil water potential
;. [10
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, 2d 1 4d 1 6 d 1
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Tah 2 Changes of sedlng appearance n different Pinus massoniana provenances under drought stress
Changes of seedling gppearance
Treament
L echang, Guangdong Rucheng, Hunan Yuanan, Hubei Jiangshan, Zhejiang Huoshan, Anhui
CK ) s ) ) )
M edium ' ' ’ ’ ,
drought stress
Heavy ) ) ' ) ) ,
dmought stress s ’ )
221 ,
1 1 1
1
1 , 12d
24d
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1
Fig 1 Effect of drought stresson seedling height grawth in different Pinusmassoniana p rovenances
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3
Tab. 3 The changes of seedling height ncrenent and height ncrenent rate n

different Pinusmassoniana provenances under drought stress

/an Seedlings height increment /% Seedlings height increment rate
Provenance - M edium Heavy - M edium Heavy
drougt stress  drought stress drougt stress  drought stress
125 0 62 035 8 03 4 04 2 33
L echang, Guangdong
Q 82 Q78 Q0 64 527 523 4 37
Rucheng, Hunan
/ 311 2 07 148 25 50 17. 32 12 74
Yuanan, Hubei
) y 2 39 2 50 1 86 19 90 21 08 15 79
Jiangshan, Zhejiang
) 091 0 89 0 68 7 48 7 31 5 88
Huoshan, A nhui
T B RCK @R |5 Medium drougt stress  EVEFE |5 Heavy drought stress
2 550
g 5.00 B
= 4.30
= 400
= 350 f
= 3.00 r
b 2.50
I 2.00
;130
#0100 |
o 050 |
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ITHIRE b= il | ST HHTIT weE
Lechang, Guangdong Rucheng, Hunan y yanan, Hubei Jiangshan,Zhejiang Huoshan, Anhui
R Provenance
2
Fig 2 The effect of drought stresson seedling biomass in different Pinus massoniana p rovenances
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4

Tah 4 The changes of seedling Biomass n different provenance of Pinus massoniana under drought stress

Total bianass
/ 1% /g 1% /g 1%
Provenance - 9 Relative M edium Relative Heavy Relative
bionass drought stress bionass drought stress bionass
4. 09 100 00 4 12 100 81 354 86 55
L echang, Guangdong
4 11 100 00 373 90 84 328 79 81
Rucheng, Hunan
1 510 100 00 4 61 90 33 4. 45 87. 26
Y uanan, B ubei
) N 4 27 100 00 342 80 16 313 73 28
Jiangshan, Zhejiang
) 4 25 100 00 2 89 67. 92 274 64 55
Huoshan, A nhui
( / ) x100
Relative biomasswas ( treament/CK) x100
[13] 4 4
4 1
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