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Abstract; In the process of soil gradual drought, the growth of typical wetland plant Acorus calamus in dry condition and
control condition were investigated. The soil water contents of dry group were about 55% (0" day) , 40% (3" day) , 30%
(6" day) , 20% (9" day), 10% (11" day) and 5% (12" day) and average soil water content of the control group was
(53.49+0.6) % during the experiment period. Meanwhile, Photosystem II (PSII ) photochemical efficiency ( Fv/Fm)
quantum yield ( Yield), photochemical quenching ( ¢P), non-photochemical quenching (gN) were also measured by a
submersible, pulse-amplitude modulated (PAM) fluorometer: Diving-PAM.

The results showed that the decline of soil water content in a short term (soil water content declined from 53.86% to
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42.6% , on the 0"—3" day) was beneficial to the growth of dry group Acorus calamus. Fv/Fm, Yield, qP were much high
than those of the control group (P<0.05), while ¢N was lower than control group. Compared with control group, average
plant height, leaf width and leaf biomass, root biomass of dry group increased by 4.35% , 3.13% , 12.50% , 17.82% ,
respectively.

With soil becoming drought gradually ( soil water content declined from 42.6% to 18.02% , on the 3"—9" day) , the
growth of drought group Acorus calamus was restrained gradually and yield and gP value began to decrease. The ¢/ value
rose from O to 0.403 quickly and was much higher than those of control group (P<0.05). The dry group plant began to
suffer from soil drought stress and presented low photo-inhibition phenomenon. High ¢gN value detected in the study
demonstrated that they could protect PS Il by increasing heat dissipating. At the same time, there was no significant
difference of Fv/Fm between drought group and control group, which also indicated that photosynthesis structure of PS I
was unspoiled. At the same time,Acorus calamus plant reduced water transpiration and promoted water absorption to protect
itself from soil drought pressure by reducing leaf area, leaf water content and root water content. On the 9" day, the leaf
width, leaf water content and root water content of dry group declined to 89.1% , 92.5% and 95. 8% of control group
respectively.

With more serious soil drought degree ( soil water content declined from 18.02% to 4.5% , on the 9"—12" day) , the
growth of dry group plant was significantly restrained. The yield and ¢P value decreased quickly and were much lower than
those of the control group. The photosynthetic efficiency decreased significantly. Meanwhile, Fv/Fm value began to be
much less than that of the control group and ¢V value reduced to O, which indicated that photosynthesis structure of PSII

™ day, leaf water content

has begun to be destroyed and the capacity of dissipating heat has disappeared. On the 11" and 12
of dry group declined to 75.79% and 68. 78% respectively. The small leaf began to wither and decline, followed by the big
leaf. The above phenomenon indicated that high plant biomass was weak to keep plant water content in the process of soil

gradual drought, 80% of leaf water content was the critical value to maintain Acorus calamus plant survival.

Key Words: soil gradual drought; Acorus calamus; growth; photosynthetic fluorescence
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6 H e T stUME KK IR AR B E -G b B B L 8 T 5050 FH B 0h 15 5%, 88 i
KA L SRR A S5 S AR S 30 75 SR BEBR W R /KT — B0 BV o SE 360 AR
1.3 it
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Table 1 Changes of soil water content of ck and drought group during the experimental period

B 7K Soil water content/%

0d 3d 6d 9d 11d 12d
%t B4 Control group 54.01% 54.20% 53.37% 52.64% 53.01% 53.71%
F* 54| Drought group 53.86% 42.60% 32.51% 18.02% 9.74% 4.50%
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PN STy Fv/Fm=(Fm~Fo)/Fm

AHRLDIET= i Yield ' ( AFv/Fm)= (Fm'-Ft)/Fm’

el K A qP=(Fm'~Ft)/(Fm'~Fo)

S RIE DTS el gN=(Fm~Fm')/(Fm—Fo)
1.6 FdEaHr
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Fig.1 Changes of plant height, leaf width and leaf, root biomass of Acorus calamus during the experimental period
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Fig.2 Changes of Fv/Fm, Yield, qP, gN of Acorus calamus during the experimental period
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Fig.3 Changes of leaf, root water content of Acorus calamus during the experimental period
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AR RRZH (K 53 it 55% ) B2 25% 1 10% , 53 47 1 38 ok il /0 iy 2cee 5 i 7 T AR, R R A B A 9 D
( EHERTRIHIK S ) GERFBRAEIT (K o Bt 25 TR 2R R (R B K AR R K, 359 7F 78. 3% —83. 8% 2.
(], P R A K 43 2 (R R S v B4 2 i sh B i X R BT A A T R AR R RS A A
RN, AR B EBE 3) 5205 9 K, T R4 E M A 5K R S W5 25 AL, v BE 2R E —
FEIKF(80.35% ), BLETEH I AR ZEEE Bl G RCRIFR TR, A T R — 25 Rl (49
KA 18.02% FRERE4.5% ) 45 11 12 K, T RH AN A 5K R MR 75.79% 1 68. 78% , Bl T i
W, FRUIE HHOK P N Fea B s & AR W i AR T B R AR K 53, 80% Ao A7 i K B A
EHAEIE I A, IR S EE R ST,

4 #ig

FEI KA SRR (RIERKR A 53.86% FREE 42.6% ) AR T EMARK , TRAEWT R Fo/
Fm Yield .qP .35 5 X AL (P<0.05) ,gN WHRTF XS R4 ; Bl 365 T2 (HIEEKEH 42.6% FEE
18.02% ) , B A= K 0 32 B, (R OR3P HION T 450 & 2548 PS T AR K5 IE &, 1 g il ok %
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BRI 5 7K A I TETRR (R iR ) D/ 7K 2328 1 e R AR 2 5 /K SR A R 7K 73 i iy 77 s CtE AT B R AR
B TP — R (SRR A 18.02% MREE 4.5% ) , BARM 3K 7> B XEUGESF i HAT RO E
Wyt B Y SEAR A i 6 2, B R R BE AR RLEE 113 AR R DA At PS I Z BIRUR, i A S KR o
W2 75.79% 1 68.78% , ML E AL A L A /N i 2 R AP A 28 5 1, SR I 3K o Dt et
T it i AR W R AN R T BT O R K 43 T 80% 22 A5 W B 7K 8 2 A 3 A0 1A I AL
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