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—, 18 GRUBER %5 Xf RN 2R A (Pinus sylvestris) BIBFFY & 8L, TR0 T HAH 2 a8 B AR5/ tEmok b &
Y I ARRRAR, BRI AR S BT 0 R A . i, R HETR 2098 3R, 7K J1 254 (hydraulic
failure, BRI BT ZERHAR K 4485, FF it — 205 AN K IET )N B AR FE T 1) T ZEALH], (H2 A 5E
Toad A R YL R R A B E A T DT R A — RS IE . ARl IR I A H X R K 2
SRS 2 H DX AR AR A K B — R 5 . YL VE AR & WA T 22 XU, i TR R M AR5 LA
SV A FIYT G b DX DL 92 P o R 55 S Feh R BIF 5 % 2, 3l 1 2R SE 0, AN K 3254, BRIT A Fib
FEBOEME T 2 WA R D RIS TR . ARG R K AL A B S AT VS S UE s LA AR A R,
Rk — 2 R A WA R I i T AR T AR FRALR R R 22 2%

1 MR5EREE

1.1 MR 2018 4F 3, MUK I 5) RAF 3 it [ JC B8 (Sapindus mukurossi) . WA
(Liquidambar formosana)] FVH S HF [ WILS5E (Michelia maudiae) . 5% ( Castanopsis sclerophylla) . K
faj (Schima superba) . # Wk ( Cyclobalanopsis glauca) . ¥t ( Elaeocarpus decipiens) . i ( Cinnamomum
camphora) 18 MR 1 a A KINLF AR TIKHEA/NLAY 7.6 LAEZL, B EFE T A 18, i+
B ARSI RE B TRR2EBE I N TR ER)Z 58, SASE a2l - Rk B . T Ak & T2
AHEETANN o 7E SIS LR ETXS BT A B RS T IEH HERE 6 T, o WX I R T4 — i I, i ORI
(2 5 N8
1.2 KT 2018 4F 8 HHFIR#FAT /Kb 38, ARSLE B 2 /K b 3R (R b 3 EE 50k 3):
X HE(CKO) Ah 3L 7 4 S50 1] T 5 R4 7 R, {1398 5K S R 7E () K 85 BOEHE: T2 (D) b 2.
SIS BN HEA TR, (A T, BB AE T CYM B I R AN AR B, 25T T4, Bl CL kB4R S
IR EFET ARED ) o ARSI AT AR BRI T AR L LR . i Ah, ARSI I ARG I IR R4S
BRI FET I ], (H I GRAIEAESE T Jo 2R A

SR AT, KR T o6 e AR IR, B K e T, U RIS R S R 2K i
31853, P HEALEE, 105 CARHE 1h )5, 76 70 C H AT KRR BTE, i 0.25 mm i, 1T
FITSERE . TR . AEZSPEIKAL G B D o FTISPERE S U8 K R SRR LU (50, R 2 FTED
AELE IR G i, W Z T RIR SS/ST!,
1.3 HIBALIE  RARUN FE 52590 (Two-way ANOVA) K I AN [l B il S [7] 4k 3 A HEA8 744 F XA
BT PERE . JEky ARSI PR AL &4 & i S SS/ST WIREN . R ¢ K gitb— A 10 Fh 25 B 7K 2
PR Z A 25 5, SCEREE R SPSS 19.0 AT BRI GETTH5 04T, SEIRE % i 2 /K5 S P<0.05,
i Sigmaplot 13.0 #1724 .

2 HBRS5H

21 BOEMTENSSHMAOSHLAMES S0 FR2EM SS A, ASERFD AR A ] 5
FEEREZES (R 1), (A E W s & o T2 i fm A AR (& 1) . JeBT . E A
() SS & E X EGEME T R AN A W2 . T REIET-HE, AT CK, WIS 2L, kit AR B ag ik A
B AT A i 0 R % 79.3%. 18.1%. 14.2% Fl1 64.4%, B AT . T KIARA M- A A ] vl & 22091 1
Tt 47.7%. 37.9%. AHXTF CK, TR TCE T M. T KBRS0 AT 1200 51 2Tt 44.1%.,
16.8% Fll 47.5%, {HARFE | Lo AR 2L T & 5 CK AR L o B 3 225 iR IL &2, 3 hE Y
SR AT S B A0 T % 41.4%. 65.3%. P, 5 CK AL, JCRTF . AR . Afar AR A9 ] i M &
BEE I, HhARTTR A AR S B T 147.3%, ETHIEREROR . BRINESE ., FE3E | A f AR 0 T 3%
PEWE G 3 T I, R AR A T S i T I 48.5%, TREIRBE IR it . 7 XIBRAAR 1 ] i
PRSI E (A 1),
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Tab.1 ANOVA for the main and interactive effects of water treatment and species on contents of NSC and related components

e W AIATERESS R ST IRESHMEROKIL B NSC  FTEERIERS SS/ST
Organ Factor F p F p F P F p
AbFH Treatment 24.073 0.000  60.497 0.000 11.571 0.000 62.518 0.000
I Leaf #4F Species 27.798 0.000 264.542 0.000  141.053 0.000 160.228 0.000
ALFRFh Treatmentxspecies 22.474 0.000  55.601 0.000 23.003 0.000 60.546 0.000
AbFH Treatment 16.132 0.000 125.870 0.000 58.381 0.000 126.493 0.000
2% Stem 4l Species 0.925 0.343 512.780 0.000  252.381 0.000 74.348 0.000
AP xBYFf Treatmentxspecies  2.313 0.050  80.257 0.000 54.778 0.000 12.104 0.000
AbFH Treatment 66.822 0.003 101.865 0.000 76.382 0.002 118.503 0.000
12 Root #F Species 10.408 0.000  72.950 0.000 11.060 0.000 87.025 0.000
ALFRFh Treatmentxspecies  40.350 0.000 149.768 0.000 76.809 0.000 87.316 0.000

T P<0.05 Fn 2257 0 3E; F ORFR MR 2= R E .

Note: P<0.05 indicates significant difference; higher F values indicate more significant difference between the treatments.
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Fig. 1 Effect of lethal drought on soluble sugar content in leaves, stems and roots.
CK: Control; D: Drought; Lowercase letters indicate a significant difference between the treatments at P<0.05, similarly
hereinafter.
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NAFTE—E 25 (F 2) . BOEYETRA B ETE LB TR R Z2A0TE0 & &; TR AT, H
M MR ZEATER SR CK T T 35.9%. 228.2% il 15.0%. M. WRIL&ZE . 4% . 5 KRR,
MR ZERTERE O AR T S0 N8R CK AR IR 35 T B, P B IR LU S T [ a3 b 2, AR AR
I E B L i AET B, R A 1L B i L R L 2593 R & =0 3 T B 2 CK 1Y 25.9%. 63.2%.
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Ep oo RIS ELS T N T

23 BAEMTENESWMHEIELEBKECEDEENEN  TEPESMEIXE TR AR 22/
AT R A ARG PEROK AL A Y & B 3 T CKs Hoh JC B 1 iR B AR g5 F s K Ak &4 20t
T8 AR, 75T S EERT, TCR TR ARG R KL S & & BT T 152.9%. TRPEsE
EREARHAT i ZERRE DG TRILE 58, Rt T IXIBR . AR I L R 2RSSR MR K AL B &
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Fig. 2  Effect of lethal drought on starch content in leaves, stems and roots.
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Fig. 3 Effect of lethal drought on NSC content in leaves, stems and roots.
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Fig. 4 Effect of lethal drought on ratio of soluble sugars to starch in leaves, stems and roots.



55 3 10 B R SRR TR 8 Ml Rl A G PE B KA A PRSI 293

W g AR, T XIARAGE 25, ARAY SS/ST W& T CK. HARAE Y SS/ST b FHa# s A &, A
FHIM, 25 MRAY SS/ST 43 3% CK BT T 227.8%. 288.9%. 152.8%. T SR ILAEMIZE . ARAY
SS/ST bFt, (BN SS/ST W F s A 8e &l iyt 2509 SS/ST b I AR A SS/ST MR %

3 ¥ i

TRE N, AR AN MRS B AR, 2% FLi [R) Alad B = A s el RS e m K A A PV E DA P 4
WK AL A W — A X, L 1T DL S WA A “ Bl R0 B ) T4 G 3R, 2 17T S BRAR A %1
SRR A IE I RIS, BOEME TR HE R, U JCRTF . R T RIBRI AT R e R LT o
A fe AR, BE T D AbERAS S8 B I AT A AR S e B m T CK. AR Y T 250 T 1, A far . 7
XIA% D A B I (4 RT3 A 7 1 (3 = T CK, X AT BB A R Wk B8 A T A b A A T4 R e s
B YRR iKY AR M TCER T A . ARAT TR IE TR D AR ZE A A S R B e T
CK, 555 BFFE 0 45 5 — 3%, Dl S PA R 25 B A s vk B2 B T i e & S nT R R TR 2R 97 0ris
FThaE. JCHRF . WA A D ACERAGR Y T PERE & 3 T CK, X AT RE R AR A WK
FAEY) 5 AN FHAT IR AR A B, AR I R BE PV PR AT AR AR I K BB 007 AH R, AHF5E Y
RIS, Fhk FEOE A i rT MR & e T RS0 TR R, 5 EWr S R 58 & BT 2 e B0
(Robinia pseudoacacia) W) R MM & 5 035 T BRAY 25 R —3, Hoh iR I & i M, JET-6F D A FEAY %%
R AT A R B LT K, X T RE R T KT R ha MR ARz B, Rk nl s
BEWD, N2 WP FRE, 3 AT A N TS PR 5 1 TR

AR, A I TRILEEE . Ak R MT . B IXIBR . B AT BRER A48 B ATE R F i
TC ARSI, KA B VER & B8 B ERAL, 5 EUr S R A RARRL. TRMNA N, MYE SR
M R AT A, DT 4ERR 0I5 15 K, ARG SRAT ) W /K BE 7, SE AL A6 s 18], PRI o] RE 2 A 4 1Y)
—PIHTRIRIE, A0, WAMFFN R T2 WA S Y ZE T R iR %€, 52K iz, mitay) ik =
Hizfivife, 2 THAEA YR N A A2 9 TE R Y, 23 18 MUTE Ry & 1 T R, MR 76 T A8 T, ot
25 ARPTER & R A I, X7 R TR A AR R TC R G A E AR AR AR BRI, (A=
FAG BRI T SRR MR BT B YR R, PRI 224 I TS ARG AL Ve B LR RS A
fie K AL R T S A e 2 AT IS PR S TE R ER G ma W A5 IR . AREFSE T, D ARSI TC R RO 25 AR
RS I  ARA ARSI PR AL B & i 4 B3 T CK, AREE T iX RN ZE T R0 T A R Rk
gEMPERR KA A Y . e T T R BRI PR K AL A9, R UE TS R AR S R R Bk A B kA,
DARET- 500030 e R i |3 &, DT AT A R TS5 A2, T D ARSIy L fRe  TRILE 28 A
T RIS A AR 2RSS EOK AL A Y & B B LT CK, IR TR Ha R, X SR B4l i
FETE—EFREE Y “BRVLER” IR, DA, BUA . s . ARAr . & XIARBYAR . 25, A9 SS/ST B KT
CK #b3, 5 MARTINEZ-VILALTASEP WF 58 25 5 — 5, — 7 11 ] RS2 R A Al 2k Y FE JE M A 22
PErR TR i, DAAERR AN T RR BB R, o5 — T 0] RE IR A ZE T LIS AEVE Ry LUME & T 5 A
TR FERY . JEH R HIZE D ARSI Y SS/ST BE/NT CK, FE il TiEw & & Ik, Imit—
PRBLT BRI 56 R RS20, SR, TRl TR I 2 FEIE R B 45 38 B Y R AR A e ) 7
HARAEAEZE S, T SS/ST Jo— St AR L AR, 3X T BR-55 T S Mt A yE My AE A P AN [ A 3L T g 27
JN R U8 ) TRl AR 7 0“0 75 SR AE7E 25 5 9 A QB2 R TRAR M) Pt 2 R W R[], 3 ol 1
SS/ST ZEAbAFAE 25 520,

T T A, Y& R R COnREA . JE BT ) mT LU I P& s DK a5k, T SR R OC b 4 . (HN
ELEIERR KL B 2 B AT, ARBIE G R RR AR S5 M PERR K FE B S i AR A A B A AN ) B 2 3R 80y
BRI Y 22 52, T AEVE 5 0 S ] f 22 5% . S8 AR 9% ok A B0 A BR T, DRI, P4 i —5 S 22 a] Y
FLESIR S FE 48, AR FT 5 B S LA Rl X L 9 - — 5 S Rl G A 25 PR K Ak & 03T 52
N7 A SRS 2 5
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VTR SR B S T CK, AR R R A Al PR o 0 T e (R L RIS 58, Bkl R o ARBIESE R
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FEPE R TR B o 25 b, AW EER RN Al 1 25 a8 B AR SR MR K A & ot SO A7 e
BORZE 5, BN 5 R SR R A AE G A PERR K TG ) 0 — Bt AL (AL, i) 2 5 W] A, (A 17
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The Effects of Lethal Drought on Non-structural Carbohydrates

in Seedlings of 8 Tree Species

ZHAO Nan, LIAO Yingchun, HUANG Guomin, LIU Wenfei, SHEN Fangfang, DUAN Honglang

(Nanchang Institute of Technology/Jiangxi Key Laboratory for Restoration of Degraded Ecosystems &
Watershed Ecohydrology Nanchang, Jiangxi 330099)

Abstract: Tree growth and survival will be affected by the high frequency and severity of extreme drought in
the future due to climate change. However, the role of non-structural carbohydrates (NSC) in tree mortality is
still unclear. Seedlings of 2 common deciduous tree species (Sapindus mukurossi, Liquidambar formosana) and
6 evergreen tree species (Michelia maudiae, Castanopsis sclerophylla, Schima superba, Cyclobalanopsis
glauca, Elaeocarpus decipiens, Cinnamomum camphora) in the subtropical region of China were planted under
well-watered (CK) and drought (D) treatments to analyze the difference in NSC (including soluble sugars (SS)
and starch (ST)) during the tree mortality among the 8 tree species. The result shows that lethal drought reduced
the SS content in the roots, stems and leaves of M. maudiae, C.sclerophylla, E. decipiens and C. camphora, the
ST content in the roots, stems and leaves of L. formosana, M. maudiae, C. sclerophylla, and C. glauca, and the
NSC content in the roots, stems and leaves of M. maudiae, C. sclerophylla, C. glauca, E. decipiens and C.
camphora. However, NSC was accumulated in S. mukurossi (roots, stems, and leaves) and S. superba (leaves
and roots). All Tthese results suggest that most of the species might experience the threat of carbon starvation
during the process of drought-induced mortality depending on species and organs. Moreover, drought responses
of NSC did not differ significantly between the deciduous and evergreen species. These findings can provide a
reference for research of impacts of global climate change on tree eco-physiology and for the management of
subtropical forests.

Keywords: extreme drought; soluble sugars; starch; non-structural carbohydrates; carbon starvation.
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