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Effect of Water Logging Stress on Growth and Photosynthetic Characteristics of
Liquidambar formosana Seedlings
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Abstract: In March of 2015, 1-year container seedlings of Liquidatuba formosana were pot cultured at greenhouse in Hangzhou, Zhejiang province.
Experiments were conducted on effect of root and crown flooding on growth and photosynthesis. The results indicated that height growth and
biomass accumulation of flooding seedlings was evidently higher than that of CK. Morphological changes were observed on treated L. formosana
seedlings, such as decrease of leaf area, larger stem and lenticels. The activity of photosynthesis of treated seedlings increased obviously at beginning,
resulting larger net photosynthetic rate, decrease of light compensate point and increase of light saturation point, and then decreased with the duration
of water logging. The diurnal change curve of P, changed into single peak with earlier photosynthetic inhibition. Photosynthesis capacity of seedlings
treated by water logging decreased significantly 45 days later. The experiment resulted that L. formosana seedlings could be resistant to 60 days of
crown logging, indicating strong resistance against water logging.
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1.1 ReMRAEE

RIEAPELR BT AT BRI 1 ARG S 25e8 1 . 2015 4F 3 H R P T A MOl RLE T
B T R BPY . 252 242 6 om. 15 29 cm, 2540 3 875 cm’®, ZARSLTR LG L TV YRR WA = 4.5.
2.5: 2. 1HERULIR A, HIRMEKEA 51.7%. EHEK—E04h e st i, S IR R
J7 BRI AP R L 3 AN AEERNS S, W (AR ) - P KRR 2 ~ 5 omy W2 (i) « 3
TSR EE 50 ~ 60 cm, AR —4, CK (XFHR) « $asihil 3R S7K B AE 70% ~ 80%; A MbHE 4 ANEH
HAEE 5 bk, MHHE: BB ZFL K TR REY, G 3 d K 1 RULRIEK S . W
JEALFEE 20154E 7 H 13 HE 9 H 13 H, ZJEWRKE IEH & PRSI 10 d. RIFE s A3 bk 2 i i s
TN, FE RN 2R 60% M HERH .
1.2 RIEHEMRNE

RERIIEEEH 7:00 WA KA LIEASAAY, ICSAEMSZINEREIR . (i ERREE . 43 BITERME AL FETT
IS O K. S 15 K. 5530 K. 5 45 K. 5 60 K AMAG RINE LS. W SPMan 5 A min A8 .
WIRMBACEREE RS, AR . 25, O ERT BRME TR, RTESKER . HUEH SRR,

SR FH SE I FE IR 28w A2 2R Li-6400 S A SERMERAS T illE BiAE SRR, 2 A FERE AR BRIFARAY S 0
K. 15K, 530 K. 545 K. 5560 K, HEEFERHNETZ 55 255 7 HIhfgH. 6:00-18:00 4 2 h Ml
REGEA R (P,) KM E PG STRE (PAR) | ZEIEHR (T,) . SALSE (Gs) . Ml CO #KIE (Ci)
SEdebn. Jema 2T 8:30-11:30 AMEARE iR AOIT BENE , ARARE N RER K E N 500pmol - s, i
ENIREER CO, WREE 5/MA MR —5, th 2R T I e kIR (PAR;) 2000, 1800, 1500, 1200, 1
000, 800, 500, 200, 100, 50, 20, O pmol + m? - s, JELEMEANEAREH Py, Z2HDE iR, 2t
RILEHTTE, BRDE N HhZr e MES (LCP) | JEIAI A (LSP) . FME TR (AQY ) | BEIFIHR (Ry)
AR REEEEER (Anx) o
1.3 HIELIE

TRIRAAE R ] SPSS16.0 Mot A Ml I 0l HEA T HEZ M [l VA AT R B 2680 6

4+ / 4r w1
2 HREM o s
£ L -
21 KEHHETHAE R KB @1° K
B 1T, KA T BRI Kt =

=

30d, 45d, 60 d B}, W1 bR A &SR CK
) 218.1%, 199.7%, 181.9%, W2 AbHEEAEKED
54 CK [ 262.7%, 101.1%, 139.9%, ZKHEMMEAXTHH " o - "
EREAEES) T BEEHER (P<0.05) . FEE LbF i)/

IRARTRIBOIEK:, e, JMREETE 30 d | 1 6 A Mo A 2 E M S & A at 4 K 5 0 vk
Eﬁﬁ_{iﬁ(}ﬁﬁ /J\ , 1ﬁ%5)§%:‘|: CK, Figure 1  Effect of water stress on relative height growth of L. formosana

iEha)
o N A~ O ©




3 O, G KRB A R ADE SRR S 47

1, HAEYBREAYBI/MIFEN S WL > W2 > CK, HAWRINENKCK > W2 >
Wi, 5t CK > W2 > W1, PHBfRERT SRS T80, By, #rEask
VAN, A 60 d B, W1 AT W2 ZbBRAH- A s 4wtk CK 3T 46.1%, 32.6%, FAEYE 50 bxt
WY 41.9%F0 8.3%, AR5 CK % 28.8%, 18.5%, HjEkh CK TFF% 50.5%, 33.3%; /KifEimeg
TR AR SRR CK B8, BEH/KTEIEHE TERI B34, AR =N, HELH
WFEWN (P<0.05) , JEAEYITEKE T PRI RS o

HEKMME FNERRITESE N . FRoH 24 . gk, i/, TR, EBHE . KT
LR ZE . 60 d BHIAS W1, W2 #Frk i A4 43510 68.25, 66.5 e, H CK XM A5l 1
23.7%, 25.7%. 60 d BFAS&ABE T4, W1, W2 T4 MiA3I T 6.58, 7.03 cm, AHXF CK BT4243 74
17.4%, 25.4%.

F 1 KHEHE 60 d ERHAE I B KB

Table 1 Effect of different treatments on biomass of L. formosana 60 days later

Ab MY g BEYi/g HEY g ERE% MG /% SR/ ARl
w1 59.04+1.19a 73.0140.88a 37.910.96d 45.3042.12a 29.0+.25¢ 304.50422.31a  169.96:+14.20a
W2 53.560.88a 55.72:+1.22b 43.4241.30cd 43.65+1.53ab 39.241.47d 268.76220.05b  152.70:11.12b
CK 40.40+1.23b 51.4442.29¢ 53.2912.16a 46.40+.41a 58.31.65b 262.34#21.32b  145.13+14.20hc

E: F—IIRRNG PR R ER B (P<0.05) .
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Figure 2 Changes of diameter and leaf area of L. formosana treated 60 days later
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Table 2 Effects of water stress on photosynthesis response parameters of L. formosana

BflE)/ d - AbEE LCP LSP Ry AQY Anax
/ (u molem?®es™) / (p molem?es™) / (u molem?®es™) | (COpm?est) | (COpm?es™)

15 W1 26.34 262.31 0.262 0.016 4.72
W2 19.47 149.38 0.808 0.051 3.58

CK 27.45 171.69 0.903 0.065 3.16

30 w1 15.03 341.21 0.356 0.022 3.96
W2 14.43 320.25 0.527 0.043 4.29

CK 47.53 270.50 0.581 0.065 3.81

45 W1 37.24 289.27 0.727 0.030 3.15
W2 61.66 143.38 1.221 0.069 2.08

CK 24,72 181.09 0.526 0.048 4.31

60 W1 11.96 117.16 0.215 0.040 3.14
W2 12.39 278.60 0.586 0.057 4.18

CK 15.06 162.52 0.245 0.061 3.56

Je 15 d B, W1 A W2 ZbFEA LCP FRE. LSP EJF, SERERIFTERY K, Anx EJF. Re FFE, Xe&HED
Waog BB 30d B, LCP, LSP HELEEM I, FHaE, LSP r#Tha & CK ) 126.1%, 118.4%, YRERIHTE
Rl CK 1) 146.3%, 137.1%, SHMERIHMHELEERESIIFIRIIT;, AQY 4REEFEAR. WA 45 d, HREMEIES
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RE R TP (P<0.05), W1, W2 EIHES CK, 5 30d #HlL, LCP B3R, LSP B T/ (P<0.05),
JEREF VB BN T 22.7%, 73.3%, SKEEFIHRE I R/ANBUT A CKSW1>W2, BHaffkRE 10d &, WL,
W2 7ElE 60 d 5, SEARESIMRIRE R, Pk EE CK EBIMY, KBEFHER.
MRAEHE Y E A VR RIS A
_ (PARXAQY+Amax— (PARXAQY +Amax)% —4XPARX Apax XKXAQY) _R

n- 2xK d

1E SPSS W ibATIRZEME - ZRIn VA0, 20 K CHE A ) © Anaxs AQY (FRMLE TR ) Fll Ry PR HITEH -
0<K<1, Apx<20, 0<AQY<0.125, JEZMERIEHTAEIESHAN NG, RNFLSAL, BRI A
PRI, A A BRI S SR A 22 WED 30 AN AT LU AR IRR B K S e SR e A
M SR AR A A AR P, B PAR BUBEIRIMIZR ST, BB EDGAL S TR, AT 0 ~
300 pmol - m? - 5™ S PN SRR A FRE J15Es .

AEZR ST, WERE) Py X PAR (N R s FE AN, FEEPMAN RIFRER, AR AR
TIFRB MG TG TRER RIS ia 15~ 30 d B, W1, W2 BARE B ET CK (P<0.05) , I
TRHRAS , BEEMMARIINE (45~60d) , W1, W2 Bl EE S FRE, WL Y Pn{EAET 2 300 pmolCO, -m? -s™,
W2 () P, BT 1 pmolCO, - m? - s, F£PH CK > W1 > W2, 60 dJ5, SGAMaAE ST, MikEME CK
FAR—Z

s OWL AW2 oCK ©
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Figure 3 Changes of photo response curve of L. formosana treated 0-60 days later

2.3 KEMHE TXWMER SRR HEEZTHRIZ

Hil&l 4 BT0L, Wit 15 d JEMEREDESHE B FIE (P <0.05) , W1, W2 Bk ERIUGIIEIZ, 5
CKARML, W1, W2 B SARTE B 10:00 HBURSA, 7E 14:00 Bl g, m CK HBUE 12:00, i
T ERAE OISR o W2 BN B BUR, s B HAA A B o e 30 d JG W1, W2 HEAHRE
NRIET CK, Bt 2T LTy, 7F 12:00 kB RME, FHEE 14:00 HMBRE, Jed HAkih
LAFRDUABUERS . 8 45 d 5, W1, W2 BEREST TR, th CKABEFER (P < 0.05) , W1 Al CKia#—3,
TR HHBE 12:00 AR ZE, W2 FTFF2, Pn {EAE 0 ~ 0.7 pmolCO, -m™? -s™ Z ), {XAE 12:00 W{H
i Py KT 1 pmolCO, - m? - 5™, 60 d iRERAbES S, A ALEDEAREIRITE, W1, W2 1RE, 5 CK/KPAHY .
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Figure 4  Effect of water stress on diurnal variation of P, of L. formosana
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ARSI SR A KR, TR AR R A E Y B R Z B, WAL, H B
2 £ ST 28 N ) 0 B VAV B B S ) A 2 511 i 51 L N 8 NI L WTFTY 20 N i 1 25 U
B K FRIUE KRS, SHAMARE KPMar B —22 2, AR g i, WL B A TR, W2 #r
BEAET o B, I8 TOKERE . AKERafEE TER SR A B3R B B R, KA
Kamflt, BT CK, HAEREHBREREIF, WALEKZH, Wk PR,

KEPHET , WERDEARE RIS EIHE TR RS, Phav). i, P R TR, XA HB
TR 2RI BWERY” | LCP TR LSP _LFF, FIAJEREMVERING K, wIREMMERIFAEY) B BB R5%
PP R AVE M R E, e 7OeAtE ). MEpNarE NG, SeAREZRE P, Mhd
fEbRfE Ve ArRe I E BT RS . BB o] DU A B ) ki, BRI ERE ST, BN T 25548
BRI THIRRAR L, DTRMVE AR BT R, & A R A R

—MEIEOL T, R A AT LAY B SRR, SR a AN, fiE R TR
PIARSZAE ST, HBURERIER; BEWRARRIAER, PriEssryagr Bz Eamik, EEMET, Btk
A T AR I A AR /KA TR ST , BRI K HEVREE — R 2 ~ 5 em™ 72 S i e fR R A TR
HEoKI ) 12 h B RS Wil SRR A P BB 5T H KT 20 om, RITEEELIA Pterocarya
stenoptera, [LIZEA%E%E H ZRHE K Alnus japonica it EF 2T P2 2l 20 51k %) T 76 d, 70d, 68d, {HALHE
IKIREEAILF] 50 cm. ABFFTMAE LN EZEMINA 60 d BTSN TR R IF, KEEF TR, RIHREAY
M, SRR BT LAE it KA sz
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