BATE B2 IR AP K FZ WA R0 Vol. 47 No. 2

2019 4 2 A Journal of Northwest A&F University(Nat. Sci. Ed.) Feb. 2019
[ 2% 14 B B 1A] - 2018-07-30 1712 DOI:10. 13207/j. enki. jnwafu. 2019, 02. 010

R 2% H B s ok - http: //kns. enki. net/kems/detail/61. 1390. S. 20180730. 1710. 020. html

T 2 B8 X 48 20 $3 &£ K Kt & H RS2 IR

EOWLHLR HEX A LE U & LE

QU Pyl R BB YT SR 61113052 DU 148 oll B E BcFIF 8 e » U 11 BAR 61008153 mg VLB ARl R, U Il B2 1 635600)

[ ZE1 [EMY S0 L% T 5 38 0 e ;B S S BiOA 40 08 AR 35 09 57 b 2 10 3 £ Rk 4y B iR it &
%, 7k Lk 2 4225 Ukl (Phoebe zhennan S. Lee) 4l g ifF 58 %) G2 o R R AR AR 7K 16 77 ¥ % Wit 40 4 R 47 52 il 3
I I 7 A R 5 d KRR H A 1 A S 1R e oK, B4 4 2 T B 0 GE R kK, % D ,5,10,15, 20,
25,30 d,30 d J5TB M T AN A - K 43 B0 B, 22 S5 W00 AR A LE S [ T SR B A0 3R /9 AR K RO G AR LR AR L T 40
HA e, [458) 58T 58 0,5,10,15,20,25,30 d J5 , R HEARBUE K5 (SWO 43 51 8 20.50%.9. 2626,7.55% ,
5.34%,3.86%,2.80%,2.57% . SXFIRAHEG . TR0 . 8 R RS K B3 B AR (P<C0. 05) , 5 i A A
B2 T 0~20 d) I, WU 4B G I J AR % & K B (LRWC) 8 535 28 4k s 1 BF - 528 (b 38 20~ 30 ) I LRWC
FEREAR(P<C0.05), WA T 5 1360 5 B 1 38 o BT 40 48 1 Ak v A K o 0 b A28 2 4K o 1 0 38 R IR (P<C0. 05) L WA &)
B R R SRR PR R EETSERAERE . T 20 s CT R E<<1S O WU
Ho A (P ILS BE (Gs) 7% 1 1 % CTr) M ) — 50 Ak e vk 3 (Cid 3 82 3 PR AR (P<C0. 05) s T 5 38 )5 3 T B2
[[]>15 d), P, .Gs Fl Tr 8kSLFAL. 1M C0 BETHE SLAWEE TR, T 2038 F i 4 i iy 2001 5305 6 i e
RuBP &AL % . CO, M A S EI80/0 X OGRE A CO, R RE I 55 . (4518 T 2 Mha B8 FRAR T L3R E ok &,
AT A5 At R 40 A it R B AR R K SR D S BURAL G M L B T TR OGS B R A A L s T X R R CO, 1Y
I FRBE 7 o 300 0 56 T AR 4 AR AR g R b AR A AR K 2 BB K R 3 3L 0 %0 LR L R RR AL F A SRR

[X@iR] BILIW; T 28 RS KR A A K4

[(hE4SZES] S792.24 [XktrER] A [xEHS] 1671-9387(2019)02-0079-09

Effects of drought stress on photosynthetic characteristics and
growth of Phoebe zhennan seedlings

WANG Bin'*,HU Hongling' , HU Tingxing' , HE Shidong’,
HU Yi',ZHOU Xin', TAN Fei'

(1 College of Forestry,Sichuan Agricultural University ,Chengdu,Sichuan 611130,China;
2 Sichuan Forestry Exploration and Design Research Institute sChengdu,Sichuan 610081, China;

3 Forestry Bureau of Nanjiang County ,Bazhong,Sichuan 635600 ,China)

Abstract: [Objective] This study explored the response mechanism and adaptive capacity of nanmu
(Phoebe zhennan) seedling to drought stress to provide basis for the rational management of young nanmu
plantation. [Method) A pot experiment was conducted to study the growth and photosynthetic characteris-
tics of two-year-old nanmu seedlings. A series of drought stresses with 7 treatments were formed by wate-
ring all treatments and then stopped watering for 30,25,20,15,10,5 and 0 d (CK) ,respectively. Then, the

growth and photosynthetic physiological indicators of seedlings in different treatments were determined and
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analyzed. [Result] After continuous drought of 0,5,10, 15, 20,25, 30 d, soil volumetric water contents
(SWC) were 20.50%,9.26%,7.55% +5.34%,3.86% .2.80% and 2. 57% ,respectively. It is indicated that
SWC decreased significantly (P<Z0. 05) under drought stress. When the stress was moderate (0—20 d),
there was no significant difference in leaf relative water content (LRWC) of seedlings between treatments,
but LRWC was significantly decreased (P<C0. 05) after 20 —30 d. The diameter and height increment of
seedlings decreased significantly (P<C0. 05) with the increase of drought stress. The total amount of photo-
synthetic pigments increased first and then decreased with the intensifying drought stress. In the early
stage of drought stress (drought time<{15 d), The P,,Gs, Tr and Ci of seedling decreased significantly
(P<C0.05). While in the late stage of drought stress (drought time>15 d), P, ,Gs and Tr continuously de-
cresased but Ci increased significantly (P<C0. 05) ,and photosynthetic activity declined. The apparent quan-
tum yield (AQY) ,light saturation point (LSP),carboxylation rate of enzyme RuBP (CE) ,and CO, satura-
tion point (CSP) declined gradually with the increase of drought stress. [Conclusion] The drought stress
significantly decreased SWC and LRWC, which resulted in stomatal closure and reduction of synthesis of
photosynthetic pigments. Then, the ability of using light energy and carbon dioxide of seedlings was re-

duced and the growth of nanmu seedling was inhibited. When soil volumetric water content decreased to <<

3. 0% ,the stressed plant was in death state.

Key words: seedling of Phoebe zhennan S. Lee (nanmu) ;drought stress;soil water content; photosyn-

thetic characteristics; water physiology
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Fig. 2 Soil moisture and growth of height and diameter of P. zhennan seedlings under drought stress
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Table 1 Relative water content of leaf and pigment content of P. zhennan seedlings under drought stress

Jupil i R X K/ 2 MR SE/(mg g D M43 a/b KB PREE/(mge g
Treatment Leaf relative water content Content of Chl Chl a/b Content of Car
DO0(CK) 93.19+2.53 a 26.42+0.25b 3.44+0.05 a 4.10£0.12 ¢

D5 93.84+1.80 a 25.774+0.71 b 3.2740.01 b 4,96+0.04 a
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D30 48.1842.36 ¢ 15.404+0.82 ¢ 2.70+0.02 d 3.70+0.15d
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Notes: Different lowercase letters in same line mean significant difference (P<Z0. 05) ,the same below.
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Fig. 3 Photosynthesis parameters of P. zhennan seedlings under drought stress
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Fig. 4 Light response curve(A) and CO, response curve(B) of photosynthesis of P. zhennan seedlings under drought stress
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Table 2 Photosynthesis parameters of P. zhennan under drought stress

4 FEW TR SN St A AR JeAME R P R 3k 26
Treatment /(mol » mol™1) /(umol + m™2 «s71)  /(gmol+m 2+s 1) /(umolem 2+s 1) /(ypmolem 2+s 1)
AQY P (man LSP LCP Rd
DO(CK) 0.014 8.030 625. 007 38. 246 1.203
D5 0.011 5. 467 523. 483 64.877 1.195
D10 0.010 4.922 493. 883 69. 856 0.945
D15 0. 005 3.054 453.117 174. 416 0.706
D20 0. 004 2.159 449. 700 164. 426 0.512
D25 0.003 1. 351 414. 833 148. 540 0.436
D30 0.003 1. 307 391. 533 165. 452 0.435
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Table 3 Photosynthetic parameters in response to CO; of P. zhennan under drought stress

pmol/(m* )

T RuBP ofbib®  ROKHOLA R CO. ffIs CO. e g e
Treatment CE P (max CSP CcCpP Rp

DO(CK) 0.021 13.513 783. 382 49.762 1. 307
D5 0.015 9.181 786.393 78.185 1.284
D10 0.012 5.732 715. 000 174.922 1.013
D15 0.008 4.616 691.922 186. 332 1. 008
D20 0.008 3.678 604.930 217.115 0.966
D25 0.007 3.098 581. 356 331. 854 0.515
D30 0. 007 2.830 567.156 460. 877 0.508
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