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Response of Aneurolepidium chinense on soil drought stress under high CO,. GAO Su-Hua, GUO Jian-Ping ( Chinese
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Abstract The “applying fertilizer” effects of CO, enrichment on Aneurolepidium chinense are analyzed by using artificial
simulation experiment. The results show that when the biomass is increased by above 20 % , the photosynthesis rate is in-
creased by about 50 % ,at the same time, stoma resistance enhanced, transpiration rate decreased and water use efficient
heightened. The impacts of soil drought stress on Aneurolepidium chinense are negative,it is just opposite compared with
CO, enrichment. The soil drought stress restrains the “applying fertilizer” effect on some degree under high CO, concen-
tration.
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RBEERBIEARIEIB¥REALIBEZEAN#HT, ZHNEE BEMBRYAHEHN, ATKBRELEHN
TERES W ICHR (8], CO, W Rl H A Fushi A A A ™ # ZSD CO, b i, H B BRI E—ENRER
BBl P9 (249 20pmol/moL) , Y& YE I B &R (S FLFH ) MZE i 3 F % F FI X B Licor 2 84 Li-6200 Y. & 1E M
RGENE., KBRS AMN TR RHKEGEFREMARE BEXETREERGMEIFERERE
BEUTHMARKG EEMBAEIFERE), 20005 H 11 BR 2 M EREF LT X EBREINBEILE
BB FREDRIZEFARFTRALR, ZEHR 33cm, & 26cm,6 AWBETATISEZENFHIRR,10 A4
BRBER, RBIFIT CO, E H 650~ 700umol/moL , LA E I KK CO, ¥ E AN 350pmol/moL Hy Xt HE, +
BN RE S A Dy B R K B 30% ~45% (H BIFF KB 45% ~60% , LA H B £ K B # 60 % ~ 80% Ky Xt B
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Tab.1 Impacts of CO, enrichment on biomass of Aneurolepidium *IJ o B IEEE
chinensis under 60% ~80% soil water capacity(Sept. 14) b 18 £ 2 %t CO,
CO, ¥ /pmol -moL ™! LR SAEYR/e HEWRe Z£EYRE HEVERKR 5 L HERNAEE N
CO; concentration Varieties Total biomass Root biomass Stalk biomass Leaf biomass Root/Canopy @ % H( ?%-_ ﬁ E‘f:‘. E
700 K Iy 26.42 9.12 6.81 10.49 0.486 A B A, B
B 42.00 12.53 13.57 15.90 0.408 _
350 K i 18.74 6.75 5.34 6.65 0.427 ﬁﬁigbl] lpagigj(:j:
. . . . . N
AR 26.91 6.32 9.58 11.01 0.322 iy £ 5, AR
s n g, ¥

T LS, RE RN KIS LR K 145,318 CO, ¥ M T B Xt R — MY AR & b R A
BRKER, CO, REAREBL THMWME, EK TS THAERGEE, HAEWRWIEMEIE T &M,
#7 A 17 BRI EEHRERHA,CO, HEHN 700umol/mol Bt EM N 5.6% X WH9.1%:9 A 14 A
CO, ¥ FEH 700umol/moL BT #M-F 4 10. 1% , X 8B K 25.2%, CO, WEXMEEKSTHEW+o0HE (X
2),BCO, ETHEEN+2HE,7 A 17X 76.4%.8 A 31 HHN43.5%., 200049 A 13 A&
HXAERAERLERLE 1B 1 RE SMERPYLIE CO, IRELEW
FENAEAERPAER THE,CO, REMNABEESHERERE
B AT TFYRHBR, CO, IREARFESILB MM, ZEHERET
R, KA FIRMERE, KB EREERF CO, WE TSFMEEARE
3,A10 A 17 H 6 METRFEHEXRE ,700pmol/mol. CO, ¥R K<L

[
o

KA EFHBEE /mgedm oh™!
w =)

~&~— 350 pmol/moL
== 700 pmol/moL

BELAy Lot SRS A0 98.2% T AR B s R B> T 30.2% (& 3). 0
2 CO, RENKBFERTHEWE (L MER 60% ~80%) 900  11:00 13:00 1500 16:30

Tab.2 Impacts of CO, concentration on plant height of Aneurolepidium M

chinesis under 60% ~80% soil water capacity

1 CO REEBMMEFFEEXSE

COs 78 ol - ol P fem Height Pl % % % (£ BB 60% ~80%)
H#(A-H) Date(month-day)

07-17  07-27  08-03 08-10 08-17 08-24 08-31
700 86.88 88.01 89.20 90.13 91.14 94.93 96.57
350 49.25 53.21 60.00 61.29 62.00 65.00 67.28

CO, concentration Fig.1 Effects of CO, concentration on

photosynthesis rate of Aneurolepdium

chinensis in Xilinhaote under 60% ~

80% soil water capacity

3 CO, REFAMBKRFESFAANSHEMELZMEE (10-17, THEE 60% ~80%)
Tab.3 Impacts of CO, concentration on stomatal resistance and transpiration rate of

Aneurolepidium chinensis in Changling under 60 % ~80% soil water capacity

CO, ¥ J¥ /pmol-moL ™! SH.B H/cmes™! Stomatal resistance ZABH FE/mgdm 2+h~! Transpiration rate
CO, concentration B} 8] Times ¥ B B} [E] Times ¥ B
6:00 7:30 10:30 12:00 13:30 15:30 Average 6:00 7:30 10:30 12:00 13:30 15:30 Average
700 7.42 17.20 6.89 9.48 11.80 8.35 10.19 0.579 0.228 1.855 1.347 0.778 1.423 1.04
350 4.55 5.10 3.83 5.98 4.60 6.80 5.14 0.762 0.736 2.342 1.674 1.605 1.811 1.49

2.2 FEHIRTFRIEMNNA

BELETEMaBRENMKEEEYRB DB Z MK (RE4), LR E S50 30% ~45% 45% ~
60% T B AR AR E B BAE Y B X BE 4 BUM D 43.6% .15.6% , M 4> Bl 2> 40.5% .28.3% , X 4> IR 4
38.5%.6.8% ,0t4r A 50.0% 1 11.3% ; MK IGEE S EWR D AW 37.1% F 15.2% , W& L5 5
HENN34.6%F 15.3% . BATHYNENAERWARAN R, T ETEMAEFEENRAERERRERK,
TR 60% ~80% BB AR R EFRE P HAEEN 12.67mg/dm® - h, L EBEN 45% ~ 60% B K
8.06mg/dm’ -h, K4 BT REANEREN F SFLE A, KAFFHREE/N ZBERETRE(LE2), -5
1B R 60% ~80% [ ZE 45% ~60% B, < FLBH A3 86.5% , AR B B3 T [%88. 7% ; + 1B FEFE 2 30% ~45%
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o, S FLBH S 3K 8 A%, A F4 AALWEETEEEMRNOEL(10-16,C0, KB4 350umol/moL)
BTRETT. 7% Tab.4 Biomass changes of Aneurolepidium chinensis in different soil moisture under 350zmol/molL. CO,

HCOWETFEMNLE tmem/v & # AWk REVREe ZAYRE HEWRE  RER
q: Eﬂj}iggg []['u]m , p ozl [ﬂ igﬁﬁ Soil moisture  Varieties  Total biomass Root biomass Stem biomass Leaf biomass Root/Canopy

T& CO, WEEH WIE CO, W 30~45 B 18.52 7.30 5.01 6.21 0.650
K ® 24.86 7.60 7.82 9.88 0.405
MEEEPBRALES) 3 s5-60  mmns 27.72 8.80 7.60 11.02 0.465
THEFELSAEYE DN M L 33.52 8.64 9.93 14.95 0.347
23.20% .15. 40% %1 37.77% ; 60~ 80 BRIE 32.84 12.27 8.15 12.42 0.596
K #® 39.53 9.15 12.94 17.44 0.301

B.ZEZ HEHRBE,RELH
BEE.HECO,KETELEEE
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B4R 58 b B9 B AL K T CO, W BE T A9 ol B
T, HME CO, RETRAETHTR I?i:jﬁ [

Fifv 38 J5 3 O 1R EAR SE L SR WA T io,s L

M WM G BHEE, B CO, % 2ol

BT E 2+ T R e EEUR, + . Lt Al
BB HE 30% ~46% tb B F 60% ~ 30-45 45-60 60-80 30-45 45-60 6080
80 % Bt Sk W FRE 52.7% , T CO, LR % LRGR %

WL T M47.1% , %4 LT R B2 FRLSEENKEEESIES () MEMEE (b)RKM
i@ﬂ;j-}ﬂ]tﬁj T Co, 1 1 A ;ﬁm o %;M(‘]%: Fig.2 Impacts of soil moisture on stomatal resistance and transpira-
52 B 75 CO, WK FET00 p.mol/ mol_ Fl tion of Aneurolepidium chinensis in Changling
: /)
—~ N D
£5 B CO, RETHMTRMEH KK EEENREONN(09-14) LHURIT 60% ~80% R F KA
Tab.5 Impacts of soil drought stress on biomass of Aneurolepidium chinensis under doubled CO, content HEH 12. 67mg/ dm’-h.1 CO,

TRmE%  GEDER  nAmE,  EinEe  Rtows  sax | L&A 3250“‘“01/ mol. Hf Jy
Soil moisture  Total biomass Leaf biomass Stem biomass Root biomass Root/Canopy 8. 07mg/ dm®+h; + g i E F% )
CO, ¥ B /umol moL. "' CO, concentration 45% ~ 60% . Coz %5 ﬁ #:7

700 350 700 350 700 350 700 350 700 350  700pmol/mol At H )t & HE FE A

30~45 202 164 508 4.63 611 571 9.0l 4.06 0.703 0.329 10.0dmg/dm’ - h, i CO, ¥ B X
~ 20.9 259 11.94 10.71 9.91 8. 9.2 87 0.449 0.294

45~60 > 0 05 6 s 0 350pmol/moL B % 6. 54mg/dm’ *ho
60~80 42,7 31.0 17.58 14.71 13.44 9.96 11.68 6.37 0.337 0.258

FE3FP - R (30% ~45% .

45% ~60% 60% ~80% ) F OO, ¥ X 700umol/ moL i , £ B KB 5510 0. 302mg/dm’ * h.0.432mg/dm” - h
#10.602mg/dm’ *h; CO, ¥ B A 350pmol/moL BY , 3 B 28 8 H % 4+ 5 4 0. 62mg/dm’ - h.1. 20mg/dm’ - h
1.54mg/dm’ - h,

3 /N &

ARBEVEHBHEREST CO, REABNWEMZRABR, HEWRHEM 20% U L, S ERERFEY
BESO%LULE, B CO, WETRIENWK, EEERE LD, Ko AREES; L ETREMARRT FEE
YR B TRERENMERREIEEE N, TR EEASERERTRE, LA M, ABER
TR, XEAYRB/D;EENEH CO, METAELET R ENKMRARER, TEMEERFELY
BERE D, ER CO, IKETHREAEMERLD , KB BE/NFE CO, IEN, MESER EBEXEDY
FEESEYRAEABEE -, TREBERS T CO, WK, TR AR ERE, K& /EHR
B,
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