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FEE FRILHE (COS) Al CO, ML ZER AL, FLREIXT COS Al CO, HAT JLMG SRR R AT R COS 1R R BRIk AE S S R 50
RAHLEF= T, TSR COS Hl CO, % PREE I FAR A ma i 22 F 4K . LA T #AHY BLRUAR P T R S ( Pinus massoniana )
FIFZA ( Cunninghamia lanceolata) FWFFTRT G, 8 2 R I 3 A HFKABREEAHE , SRII0 s 4805 RAES MBS, T
WA —UBU AR COS ¥R B2, IR I = A OG5 S8, S52RBW] . B REARAZ KRR IS COS, WIS < X5 (8 43 Tl Ky
39.58—127.27 pmol m™> s F10.81—66.92 pmol m ™ s™" . KI5 , i A A] {2 HEA YL COS , RBRIE ZO B M COS A7
FR AN (P<0.05) , Jti L - HEAK 5 FIE 3 HAERIA B AR FIAZ AR COS FiI CO, i 1t N H LU E T i F Mg il . it 2601 2
T, K A A B HE TS AR COS MMM AIR + 3K A b B S AZ AR COS Wi, &% + 3K i 8K 544 T B A A
EA COS i 5L TR IEMICOER . LG SRR, W) COS it (Foo) 5 COLMEE(Fy, ) 2 W FIEAK (P<
0.01) , LRAFIZA Foos/Foo, (AP 1.48x 107 A1 1.01x10°° . 145+ AR IR A P AT 1210 5 B A B/ Fo HUAH, THTAER 1 358
IRGPZRAE T HERIEMAZA F s/ Foo HARL, 8 HOK IS T HERFFRAZA F s/ Foo, HAR AR HHK 515+ HEK 53 i 75 Fe s
B S RWAREN 7\ N 1 Ve I 5301 A NN (1] 2 (3 it S £ e w7 7 o7 | < w7 il N 2 0 o 0 N e { W ) 1T T
AR HRTEARA DO i — 2 T i IR A DU RIS B A COS T LS F s/ F oo RS MA T B8 S T FL AT B A
SRR T 7 PR A X B B SR
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Effects of soil nitrogen and water interaction on COS and CO, fluxes of Pinus

massoniana and Cunninghamia lanceolata
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Fuwjian Provincial Key Laboratory of Soil Environmental Health and Regulation, College of Resources and Environment, Fujian Agriculture and Forest

University, Fuzhou 350002, China

Abstract: Due to the similar chemical structure of carbonyl sulfide (COS) and carbon dioxide ( CO,) as well as the co-
absorption of COS and CO, by plants, it is possible to employ COS as a proxy for estimating the gross primary productivity
(GPP). However, the response of COS and CO, fluxes to environmental factors varies between different plants. Two typical
subtropical tree species, namely Pinus massoniana and Cunninghamia lanceolata were selected, two nitrogen levels, and
three soil water gradients were set in this study. Gas samples were collected in sample bags with dynamic headspace cuvettes
methods, and the COS concentration inside was determined by preconcentrator—GC—MS. The photosynthetic parameters of

plants was measured simultaneously. The results showed that P. massoniana and C. lanceolata could assimilate COS, with
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the rates of 39.58—127.27 pmol m™ s and 0.81—66.92 pmol m ™ s™", respectively. Generally, COS absorption by plants
could be promoted by nitrogen application. Except for the significant effect of nitrogen application on the COS flux of
P. massoniana ( P<0.05) , soil moisture, nitrogen application and their interactions had no significant effect on COS and
CO, fluxes (F and F,, ) and their ratios of F . and ¥, for P. massoniana and C. lanceolata. With nitrogen application,
the COS absorption by P. massoniana could be promoted at high soil moisture, while at low soil moisture for C. lanceolata.
Under moderate soil water and high soil water conditions, the COS fluxes of P. massoniana and C. lanceolata were positively
correlated with stomatal conductance. The linear fitting results showed that the COS fluxes of plants were extremely
significantly positively correlated with the CO, fluxes (P<0.01), with the F,/F, value of 1.48%10™ and 1.01x107° for
P. massoniana and C. lanceolata, respectively. Moderate soil moisture could increase F./F, value for P. massoniana,
while nitrogen application increased F/F, value under low soil water conditions, and the value decreased under high soil
water conditions for C. lanceolata. Low and high soil moisture increased the vapor pressure deficit of P. massoniana, which
promoted the reduction of stomatal conductance and reduced the net photosynthetic rate. Nitrogen application increased the
stomatal conductance of C. lanceolata under low and high soil moisture conditions and thus enhanced net photosynthetic
rate. The results not only have important implications for further understanding of the effects of regional nitrogen deposition

/F

05 but also provide regional data for modelling and estimating gross primary

and precipitation on tree COS flux and F o,

productivity.

Key Words: nitrogen deposition; soil water; carbonyl sulfide (COS); photosynthetic rate; gross primary productivity
(GPP)

BRILH (carbonyl sulfide, COS) 2 X L) H & it e i 1 & B AR, COS A A AN S A0V 45 i 2k
U B R ER A R IR 8, AT S M) KA, AR COS S BB, 2Bk COS T EAAN A Bl ik
—FF, COS 5 CO, 2= g5 AL, WH5E R WA Y TE G & VR I ], i v w9 CO, F COS 31K Y A2 —
Iz B A O ; IR YO S E R R T 2 5 COo, Mk R A B (L 23 THFE COS, FER MR
FIF COS 5 H,0 J AR CO, Fl H,S, it B Al 3t iz i i TP RE RN i COS it €O, , H. COS Al
CO, Z [IAFFERRA M, COS BN B 11 CO, /R EEHI I, o] T4 AR S R G AR E 7= 51 (GPP) 1
Ik, COS fE/E A5 RGUMRAG IR RS I 2 A M 0, AR GPP AT COS Al CO, MM A 1AL,
B Foos/Foo, BXREE 1 TIZSHCZAEY R AMIAEEH F32m ) [AAGSE GPP MERE N, AN [ 405 i Hh
FHX FUK IR B 38 M | BRI BRI 25 b AR AP 2R RS RS AL S S
HOH Y MRS AR 7 AE 22 50 T (A AR R JUK 508 FAE PR CO, I BE AT, i TAE 9 coS 5
COFFAEFEMIBOC R YR COS BYM L HE 1 [FIAEA AT RERk S . A S R R AE B R G [FAEY) B COS
I CO, U AR HARAT BT AN [R], A1 2= 50 PR AR AR T v e AR A 5 SR ARG 20 301 O 1.7—3.6,1.5—2.9 #I
1.7—3.01" BB AR R AEAN T FREE B F R Y F o0/ F oo, B EE R X,

MY 5 KA COS S MG N R 2, FE AL KA CO, MR R E K- - 500 %%, T4
BRI AR Ja 1 2 A8 AR TR £ 1 I 25 43 A AN B8] B K 0 VAR OS2 A ) AR KR B S AR AR S ]
COS ey B LR 2K, = 1 /K 43 1) 20 AR 25 5% Wi A 40 7€ 85 4 i ( Transpiration, Tr) F17& 75 5 6} ( Vapor
pressure deficit, VPD) , \ifii G380 FLIE S FL T ( Stomatal conductance, Gs) 8L | FET 5 WG4 4E
FICO,HIP 1, Cano %5 B 5X K BUBEL T TR (34 , AR B2 (44 CO, 25 S BUR & A 25 fb AT —
B ECAVEM . Osakabe %" B 58 K& IS ALTEG 3552 PR 5T I8 A2, DT B2 0 CO, WA, 328 11T 5 i ' 4 1
FFRIAER . 5 COZL MY COS J8 it 5 FL B B AR C, Seibt 252 X i COS 47 8l 1 2 43 Bt
K BAEPIWAL COS 5L T BE ELHEAHE ; Sun 25 BRI FEIRAKIB B A 1 ( Typha ) “SALXT COS I CO, 8 1442 )
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RMFEHIALREN A FH L COS Mk, TIEAR MM, 7T R8T B0 P 2 B SCE 3G 0, DT 52 i
R A A RS B0 1T B AT R A DT R I s £ IR S — A EEHEE, Jing Y HFS0H 5T 5 b
DA AE H K Bt RO RE AL 2R A AE COS 2246, 5y A BIF 5% 3¢ WY R0 ITC I 23 52 il ABL 400 1 A= ) 7™ o DG 5 %6
( Photosynthetic rate, Pn) ) R IURER NS A ) S AL S B ZE R R RIS RS E R R E SRS
JEHR R MR CO, R COS MR AYER BN

BRI BOC T COS il AT AR Z  (H R Z AR E R R B XU E S R G R b MOC T 1Y)
COS 38 X 7K 73 iy 3E AEAS I B8 0 B A T 5E sk = PRLHCARLH) COS d i Xof 7K 23 Jilk 3 00 2L 74 T A o oz 4 £
FRFAZACTE O T HEY) COS @S CO, Tl A LUE (F oo/ F o, ) WMITARAR A8 A0 ST ARART 7 A i AN T 2, 3X
SO R PR T REAE A A S XU 2 A R A A 7 T I BN /INAI 22 o SCAS T 9 LA e S A S B A A
FEAR ( Pinus massoniana ) F1RE I HHE N TR 1 A5 K B9 A2 K ( Cunninghamia lanceolata ) Y NWFFEXT 4, W
GEANRIZK A3 A A 0 50 T R b 09 A2 B4R A5 A COS L K CO, i & (72 A& B0, 23 B B R AR A AZ K
F o5/ F o, XTFRSEE IR T AR AL A MA B A B0 . 405 2R 0] D g S 44y 3t DX AR ) COS i 2 4R BBl 2%, - nl o GPP
RUASEHRG B AL P (LRI 4%

1 #MRERFE

1.1 SEEeAPRHRE T

F 2017 4F 10 AFE B 18 M R 1 mx1 mx0.6 m (7K URHL, 5 40 DU J& 135 J8 Sy ik VR 45 4 -
W F o LRI E 1A EAR 2 em BYHKFLIFELE PVC AR R HEMRIEK . 2017 4F 11 H K NEF A1 A
SR K B LT AR A B IR A A T BT, R TREE 0 0.5 m JFRRERE 1 DT, T 2017 £ 12 A
B EMMEZA 1 FAEGE AT Y, 8 4 DNAJE, T 2018 4F 4 A TR HEACEE, Horp & 4b
PHAMi A (AN,80 kg N hm™2 a™") FIA A (CK,0 kg N hm™ a™') ; B A AL I %5 3 4> L HEK 4B BEAb T
S A 43 (LW, 40% i K FF/K i, Maximum water holding capacity, MWHC) ,H1 457K 43 (MW ,60% MWHC)
/K4y (HW,80% MWHC) ,—3t 6 NMEBE, BAbHE 3 AN EEIFBENL G . RIS LU IR 44 b AR,
A 1.905 ¢ fSIREVE T 5 LK il e AL BE A vp |, it AU A A shBK e B WK S L, AEJRE
S e A AR E K AR IR E AT TR DR FRAG S K A 2% | AR i a8 gk O k4 ) 2 9 5 Rb FE K 434
SR L L ok € e T v [ N
1.2 HEaRES S

T 2018 4E 11 1 30 H—12 A 1 H TR REE

AR AEBIIR RAT (9:00—16.00) , BEFEEAR [ ALBE Y 2 4F A TC M@ # HAK S5 A0 3 iR 4%, H
Teflon 48K AR, (0 FH TG MY Sh AT BASE AT REE (B 1) . BARUNTT . 858, B R RE s B T 15
AR B AT I AR UE A B TR SRFEFF AR B 4T AR, AU (10L—D, RIS R A PR R B T3
O 2 (R 285t BE e TIAL B0 AN 1k 27 ) 388 A B £ et
B2 Teflon 48 (841 95% LA 1) 1, 48 T L @
HAMAEREE (30 min) , 76 H AR AE 1000 mL <K E
Tedlar 4211, 3 Ko AU Tedlar 48411 COS H CO,
SAMREE . SREERT FERE AR AN R R )
WIS T HARBE S 150 O A BL AR — 3, LA e Ay
MR KA A, RS L 4 25 RAE 2 AJRIIT R S T T35
FE R TTI RS S8 —RAEITE] , SRAE I (B i B TR
WAL £ 1= 10 TR BE ST ( RC—4HC, W [EDRS A1) Elitech ) 52 Bl RERETEE
i R REAS P RN B0 RS o B S el Schemaic dlagram of ssmpling device

i FE i
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I HURE RS S TR0 B 1S4 08, T T AR i, R I Ta) il OG5 A 80 S ( Model MQ—500,
Apogee instruments , The USA ) Il i Teflon 48 PU J& G HRGR B SMACRELE WG | A #EOL G /E RN = R4
(LiCor—6400, LI—COR Biosciences, The USA ) | & 5 AN FIAZ ARG S50, th T 5 B AR T HOM B AN -4
K, BRI it 2 I S R o & 240 Jels B RN EL % BN EF BT | SR J5 8 R 24 20 K K/l
VTR b EEARFAET IFHET-A TR 2 o 00 T R AR R ER S R T i S TR A B I BRI AR
i 2 AGE SHCR TR I & B2 ARBUR T bt R KIS B8 o3, ORFFAZ A e BEAS Sl i o 2
DT, PR OC B I iRl &, AR P Y R B 3—5 Wb TR A S B0 i, TEANERE AL TR ORIk B
1000 pmol m™ s™', JiL I B4 500 pmol/s, SFRFNAF AR RA iR T FE A= S s 1) A Rk
WG SRAGE ; BRI ] L CO, fHIESI/N T 0.2 umol/ mol ; Y3 M AR S H R s 7e/ MIUR Z 5 — 1 AL =
& iR — A BRI (Intercellular carbon dioxide concentration, Ci) FIZEMEHRSHII KT 0, RIgicitiaxe
RETF MY FOLESE(BREEOLE B SIS E b A bk 2SR MZERE T . DEM
TR RR 5 7 3 < FE P R AT BT R B 20 AR DA B AN BT HEZ HE 55 (AR R A8 EE) |, TRt R ( CI-
203, CID Bio-Science, The USA) JeATHEGGF BYANER | MANET A i T 46 el i T B8 2 . 2 AR 4 o8 i, E 42
3K, LA AR U A3 5 TR A A B TR AR, S HE B R O 158 H AR AS 4% S I T R A2 AR I TG R 62 5 1% . e T
FZARBEE M R HES # 55 HLB A i | mT e e T AR SO AR 2 i [ i s A% 21, ) AR 2 i IR,
AERM R E R 3 W R R R 22

Bl T AT R FH e 4 -UBUE FH % (Entech 7200-7890B-5977A ) 73 4fr COS #:4i , CO, # iR I CA-

6 SARRE SRR ( Agilent 78908 ) 43#T , LA 7 vk M SR B S B AR |
1.3 B ir S b B
WA,

(C,-C,)%xfx273.15
T AXV, x(273.15+T)

A, F ORI COS i COL &, B 434 pmol m™ 7'l wmol m™ s7'; C, A1 €, 4351 0 28 FHAS FITRE i 4%
COS R (1077) 5L COMRBIEL(107) s MR, B R L/s; A A i AL, B0 m? 5V, i As
HEIRTE T B SAREE SRR, R 22.4 L/mol; T W RS IREE , B4 HC

s AL R SPSS 19 ML ZE 2243 Hrxhie & S 80 COS il i 25 5 47 3 140 HT ( Duncan 75) , 14
Jit 2R = 397K 43 K HAE HAE I S5 AR FIAZ A B S AR 12 AN A5 2 85004 5 M WU R OBLER 2607 26 01, SR
MR AHSCHE M COS 55 CO, il i AHSCHETEAT 3/ Hr . i Sigmaplot 12.5 fEE]

2 #R

2.1 HYDCH R LA SE

A2 10, S5 R A A it 22 5 it A AN (] = K A3 Ab B A6 5 DR B B R - w45 K 40 Ak B > i 7K 43
WLSLIDY (17 S S I S N €8 S T = R ) G A1 ) 0 397\ 3 L =1 B DT = e E e R N
b FRAGA BRI NFARAK S A K e b B (X TE B 22 52 MR BE T AL S 2 AR B AR
T A it 280 2H i R0 2L 1) <L 5 B 28 6 B0 A w25 7K 40 Ah BB > 185 7 b B ARG K 43 b B L 5 R P A it 2 4 RN it
RAEAK oAb PR AL T o 2N TF T 45K o R 7K o3 AL B AL B (P<0.05) o BB, A2 AR FLE) 2 P 76 A 7]
IR AT AL PR (AL T B X SR BN A s AR A

Wit 2 ATLAE H, RHEEUK X SR COS il & A A ZE IS R A B E M (P<0.05) , 187K 4%F
RN AL T M) AU ARk 3 | 28 1 T3 FIARZ A i ) — S ARl v B AT I 35 5 ) ( P<0.05) , {H H 3
IKZE H AR FHXT E BANFIAZ AR SO0 B E
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F1 TEFLEBEIKSHEENDERTEZALEESBBRMECEEELPRHER 2, n=3)

Table 1 Effects of soil nitrogen treatment and water gradient on photosynthetic parameters of P. massoniana and C. lanceolata ( mean +

SD, n=3)
HoLEHE Pn . Tl ORI Ci e T
Species Treatment Yflle o / (mol H,0 ) concentration / (mmol H,0 s deficit/kPa
/ (pmol CO, m™s™) / (pmol CO, mol)

LA CK-LW 6.705+1.131a 0.056+0.011b 208.121+6.214a 0.990+0.356b 1.786+0.298a

P. massoniana CK-MW 8.202+3.902a 0.147£0.065a 305.492+25.082a 2.229+1.100a 1.587£0.130a
CK-HW 8.124+2.617a 0.125+0.015a 353.771+142.036a 1.8770.342ah 1.637+0.251a
AN-LW 6.136+0.658a 0.059+0.010b 234.650+10.217a 0.926+0.139b 1.6210.120a
AN-MW 7.938+1.147a 0.158+0.048a 310.848+17.661a 2.256+0.729a 1.525+0.052a
AN-HW 7.134+2.219a 0.126+0.028a 383.073£137.713a 1.955+0.638ah 1.645+0.247a

BA CK-LW 24.600+1.598a 0.205+0.046a 172.430+24.680h 2.611+0.647h 1.296+0.044a

C. lanceolata CK-MW 25.266+3.221a 0.311+0.057a 226.420+7.474ab 3.877+1.011a 1.299:0.298a
CK-HW 22.254+7.379a 0.263£0.075a 247.776+11.485a 2.664+0.070b 1.095£0.251a
AN-LW 27.228+2.601a 0.3100.087a 210.70334.748ah 3.939+0.410a 1.374£0.338a
AN-MW 22.82240.177a 0.435£0.245a 266.957+53.185a 3.609+0.618ah 1.063+0.595a
AN-HW 28.298+1.691a 0.319+0.040a 212.57226.936ah 3.947+0.678a 1.309+0.365a

CK-LW : KJifi A% + 38K 5, No nitrogen application-Low soil moisture ; CK-MW ; A Jiti (- 7P 4 387K 43, No nitrogen application-Moderate soil moisture ; CK-HW ; A ifi
A-t 3K, No nitrogen application-High soil moisture; AN-LW ; Jiti -1 1 3K 4, Nitrogen application-Low soil moisture; AN-MW ; Jiti -+ % £ HEK 4 Nitrogen
application-Moderate soil moisture; AN-HW . Jifi -5 47K 53+, Nitrogen application-High soil moisture ; & 5 [R5 AN [7] /NG ZE03: 3 A [ Ab BRIA] {3 124 57 ( P<0.05)

K2 DEMMEZASGEEURAXASHHINERAEZSNER(n=3)

Table 2 Results of two-way ANOVA on gas fluxes and photosynthetic parameters of P. massoniana and C. lanceolata (n=3)

P B A
Parameters HKF N HHOK S W AEHAEH K N 3k sr W ZHAEH
Nitrogen Water NxW Nitrogen Water NxW
fiffyﬁiﬁ e 6.30" 0.95 0.73 3.33 2.70 0.22
C:j:fffi o 3.11 1.89 0.20 4.62 1.29 0.66
Foos/Feo, 0.02 0.49 0.52 1.02 1.05 0.64
Pn 0.33 0.88 0.04 1.51 0.42 2.13
Gs 0.09 11.14* 0.03 3.01 1.59 0.14
Ci 0.28 4.89" 0.04 1.03 5.18* 3.01
Tr 0.01 6.64" 0.02 6.74" 0.99 3.03
VPD 0.59 0.80 0.28 0.01 0.33 0.64

FCOS/FC02 CHRILAR A 5 A A RaE U AE The ratio of carbonyl sulfide flux and carbon dioxide flux; FARTIEE N F {E,%?ﬁmﬂ’dﬁ%%ﬁ
W R SRR  + # FoR P<0.01, * F7R P<0.05

2.2 HEMAZA COS i

I B WA L4 7K 3 Ab B COS 3 ((—127.27+6.85) pmol m™> s™") FIA it A 4H &5 K 43 Ab B COS 18
((-95.41+25.38) pmol m™ s™") B T HAR/K AL IR, AZ AR At A 57K 43 FER COS =K TR K 4
FUIE AR A3 b B it AL R RE AT LR (] 2) o T AN FIAZ At LA ] R 387K 43 4b B COS 3 1 34 1 T A il
FULAH I 4K A3 Ab P

I AN il A A K 43 Rl K A3 AR BRI COS 38 o I 2 5 T ARt R 4L h A /K 3 A B ( P<0.05) o THTAZ A
R K AL B COS 38 ((-66.92+19.81) pmol m™> s™") FlE; K43 Ab BE COS 18 fF (( -59.41+39.48)
pmol m™ ™) B3 & T ARG A h 45K AL B (P<0.05) , BEBH T3 EUK S BAE IR AZ K COS SRR
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B REHoks O Sk O wtHoks

No nitrogen application Nitrogen application No nitrogen application Nitrogen application
~ 0 0
Tf/l
b - L 70 L B
e 30 20
E
-60 | —40 |
R B
2z
= -9 60 | AB
ﬁ 3 AB
32 0 f -80
= AB I
2 A
g -150 | A -100 | AB
s AB AB A A
© g0 b R 120 L A

B2 AREEKLGETEERIEZA COSEE

Fig.2 Flux of carbonyl sulfide in P. massoniana and C. lanceolata in different nitrogen treatments

COS : BRILHAL , Carbonyl sulfide ; AN [F] K 5 ZERE e 7s AN [R) Ab #1A) 54 25 53 (P<0.05)

2.3 HY COS 5 CO, il m M HSHYHEE SR

L ANt A2 5 Rt A2 S5 K AL B F s/ F oo, (5390024 3.42x 107 F1 5.87x107°) HLH AR /K 43 b Bl
AR RAARIKIP AL FRE F o/ F o, BIEL(6.15x107) AT AL TR 5 , il S04 DU 2 B A 8 /K S0 AR B F o/
Foo, BIE (2.36x107°) B, MEAT, Eh AN AU h A5 13K ST AL B F o0/ F o BIMEAR T A 040, T AZ ACHE 2

P AL HOK IR AR F oo/ F oo, B R TARMAL (K 3)

I 3 %, DM FIAZ A COS il CO, il i B B F IEA I (P<0.01) , RYERIGLE TN, D EM

Feos/F o MR T 1.48x107° A A F o/ F o MAMNER T 1.01x10°°,

Wt 3 FTLAE I BRISEHOK &0 T SR Co M MEZA COoS i 55 1L T R MM, DR
FAFIRZ ARG CO, I AT COS @ it 4 5L P R IEMSEE AR . (AR LS BAFIAZ A COS @il CO, il

LI HAE SO G s R A AL T B TR] 42 J0 o 2 A e

Kitig o MRTIKS o PELHORS o wHHOks
Mg o ARTHOKS & pELHUKSG W FEHOKS

y=1.01x-25.48
P<0.01

= 0r 20 r
- LM
g -30} 0F
g -20
& —60
<= -90
B é -60
® = -120
7] _80 L
E . y=1.48x - 41.90
E -150 s ° P<0.01 -100 L -
<
Q -180 N N L L ) -120 N N
-80 -60 -40 -20 0 20 -80 -60 -40

A AbRRE R CO, Flux/(pumol m2s™)

=20 0 20 40 60

3 SEMMEZAK COS 5 CO,BELLEMUKIERME

Fig.3 The ratios and correlation between COS and CO, flux in P. massoniana and C. lanceolata

3.1 FUKRRE X B RARFIRZ AL G HY

T HETR I SRR A A B AR 2SR T BRI IR AR 60 AL R S D RE AR ) 1 B - SR PR AR A Y
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HEFE BRI ALY 5 RRZEE CO, KRS ARS8k I 1 A A 8 i ek Al T A
YISILSES VPD 174 B IR B S fL RIS VPD AU KRR, 2 FHE ", AR 78 45 50 R A
DO e e B ) &7 B2 B 25 =l A0 W 7 | =T . 7\ L QDS 2X NS % N e o (A 91
R TR 3K o3 FE R K UK D ARG & 3R ER R b B R T AR RO & R T0 1 2
PR (F 1), EHRE 5K ( Populus pruinosa Schrenk ) %1 H % 338 7K 4346 BE At uii 13 45 SR 2 U+ 52
MDA R, AR F 75 45 B & T R0 ] B AN G & 3R X 5 ARBEST T BB AN 196 A i R —
X AT A T 5 BAMEAR LK A R VPD (LSRR S8 (£ 1), A U5 £ 1 ;
WL A B Ak S A A S SURTTT S PR (T8 A 26, Addingtong %5 BIF9E & BELAR L T 76 T 536
Bi T AR AR AL (Pinus palustris Mill. ) SR RS A2 A4 RS AL OGP X 7K 15 5 k3 154 52 7 B
B, MR 2 RN A M4 SRR W] - 58K o0 X S R i SAL 3 A R B 252 0 ( P<0.01) , BRI S K 43 Ab B 5 2
ASAL R EE IR T rh 8K oAb 3, BDOGA 3R 5 AL BE MR B A — B, AT REJE B T KA T SR A
A VPD RS AL FERMR(FE 1), Mo LIS g e ] B 7 18 PR B B8 A R Af ( Schima superba ) 55 85 5
JEFEHE ( Cryptocarya concinna ) X ARALL IR A4 i 7 19 45 SR 36 W it RUAE HEABL )OG5 38 X S AR BIF 98 45 R b IR
KSR KRR A A G ARG R — B T RE R B T AR AL AR RN A E R LR, 28U
AR TR MRS A, AR T REAE N, 7 A0 T ARSI R ES VPD LA ]
X AT R A HAZ AR R EEXT VPD BBUSE , S AN IAR S o A B9 3 W RS I e AR 4 7 26
MR IR A % LR AR S B T MZEARIRSE AR oA it 8 b 4 + 3K o 2
IR K o3 Fm K 73 5 A B BAEXT DA GE H AR BA AR FI X 7] G D RAMERUK ARSI T
AR 22 5, TE T S BUUAL TR, EAUA b LR S BEAR IR & BRI AL G S B .
EVEW (K 2) .

x3 FRTFEASEHTIERFZA COSBEM CO,BERHEILBESHEGSEHMEXRME(n=6)
Table 3 Correlation of COS and CO, flux and their ratios of P. massoniana and C. lanceolata with photosynthetic parameters under different

soil moisture conditions (n=6)

W - HEK ) P34 CO, i COS it Feos/Feo
Species Water Parameters Carbon dioxide flux Carbonyl sulfide flux 2
A LW Pn -0.247 0.033 -0.850"
P. massoniana Gs -0.137 0.075 -0.618
MW Pn 0.062 -0.064 0.285
Gs 0.584 0.331 0.674
HW Pn -0.427 -0.176 0.414
Gs 0.387 0.328 -0.101
AR LW Pn -0.057 0.009 0.078
C. lanceolata Gs 0.039 -0.070 0.218
MW Pn -0.031 -0.204 -0.222
Gs 0.303 0.163 -0.113
HW Pn 0.299 0.159 -0.606
Gs 0.694 0.551 -0.772

CK:AJiti%(, No nitrogen application; AN ; Jifi &, Nitrogen application; LW ; fik -3¢ 7K 53, Low soil moisture; MW ; H1 5¢ £ 37K 43, Moderate soil
moisture ; HW ; K ,High soil moisture; * e AH e I (P<0.05)

32 FUKMREN B REMFIRZA COS i it Y52
HY) COS AN KB 2, Hob iy [ B N i s B0, iy AR B (AL 3

S5) XY COS i R E EAE M ARSI b AR R A ) P AR K o b B AL R A AL T B R TR
AKITAEBE B COS Al IR TR AL B8, M AMZ AT S AN AT 2 F T (9 R S K o ik B AL S R 2
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L, COoS i [FR/NTFRK A0 BE , B 5 AN CO M AZA COS MBI TEMR K &I F 554 S
FERFASC (3R 3) , B AT BRI AA AR H A 2 i I - K 3 S/ F TR RS B fr COoS R R, MAH S
AN A ZH K o3 AR FR 1  FEAA COS T 1 i TR 43 Ab B 356 W 135 7K 43 BREEAH HE THIROK 23 PR B B A1 T
AL COS, A BRI T A A YD E S E AL S 4563 | AT Rk b 3R 5
AL 3 S TR AL BE(P<0.05) , 205 /K S Ab 31 1 5 AR W COS REJIHEE M4, i AL B
[] T HEK 3 S5 A B S AN S AZ AR COS T8 15 T ARt U A A I 4= /K 43 25 A1 1 COS i it (1] 2) , 3% W]
REJZ PR it R A1 45 B AN FIAZ AR AL B G ik, TS BORE Y COS sl H i, A HF7E R MY COS it 5
HIP AL TR IRI ) Kooijmans 25 7RI Z 6 A B X RRCUH AR P Az COS 388 B2t 5% M B 2 B, AU 205 A8 114
COS i it BEAE ) AL LRGS0, 3% 5 AR5 b &5 8K 3 Filim 3K 53 25 T RUAR S COS i i A
AT RN, 5ULFEARME, BREMAZAOL G #AR S AR LK 5 T CO, M COS
i 1 TC R AR DGR | 3 T BB it R0 A B AZ AR B ARG B R B2 i A 22 57 (R 1) o MIAERAK 7 Flm K
I SEAEAE T AZA COS il i 2 5 T AR A S h &K 40 B (P<0.05) , UM ZUK EAERE#ERZ A COS
W, XA B T RUK BRI AR AL FEBOLGH R (L 1) M2 AR COS RE g 5R , H 2 E K
HAEXTHEY) COS i m A 2 (R 2) .
3.3 HREMFIZA COS Fl CO, M K X E A AR AR B e 1

AFEPIHER R IR T 8 F oo/ F o, LERABER S COS il Al CO,3E it AR AT LA <AL S B .
X COS F1 CO, Y52 M KA ks , A B AL S EEXTHHE D W COS BYF2 M KT CO, , AL COS Z4E
SR L , P ULAR Y CO, iR ARSI Z I ) ABFFE S S h | 4 MO MR 5 SRR Foe/Foo, o P
S5 LUK R PR B FRAL F oo/ F oo, B, T 220 R RE 23 B ARAZ ARTEAR LK 73 2 R Y F o/ Feo, o
S5 R 3 Al RIS AR CO, i 5 E EARM AT AT 2 —2, HIBOLGERMTALT
JEANAT REAT HA S ) B R AR FIAZ AR CO, T8 i i IR R AFTE , BARSE e B 3R A R — PR 5T . RS RR I 5 2
FAFIFZA COS FI CO, 38 AR IEME 235 (P<0.05) , ULHTAZ A H & RAMTEI CO, IR il COS, HLRf#%
CO, MW 3G i, COS W et 52 L 36 . 3X i — 2D B0 iE 1 AE %) CO, F1 COS Ji 5 [B] A C R BT, Asaf
ST LS =R ER AR COS i i & IR COS W B 1978 Ak 5 X3 st X RN RUBE 1 €O, % V)
A o BN B 2 Wit 2R 3K 73 I A AR XS S AR IR AR F o/ F oo BT E MM (35 2) , X AT HE
JEHTHEY) COS 5 CO M EAFTEIEAHDCOC R  MAHEY) CO,MIGE IR 1Y AL T COS i st fm, 5 20hE
W) F oo/ Foo, M TRE, T COS 5 CO,Z M AAEGRAAHICNE it COS ] LIS sk B9 E ™ .,
AW AR XTI (LRU ) B9REAE: , RIGE 2 KR COS Hil CO, IR A L KA A COS FI CO, i 5 TR0 5
A WIER A REE G R ARR BGEEITE 1.0—1.5" 25U, ARSI IRZ R Fooe/Foo, At TULIE T, T 5 2
P Fos/F oo, WIS IR FE 445 AN FA A (B 1.68 AHZEIE 2 Stimler %1 W 5T BUR H ( Salvia longispicata

Martius GaleottixSalvia farinacea Benth) \FIAHE ( Rosa sinensis Linn) S AH Y COS Fl CO, K F A 45 S B -
XA T 1.6—1.7, 5 H RAAMER A X TAZA I AT g2 i TR0 ] 28 59 368 1

4 it

(1) ZKAE B B AN RIS A G 2 . UG i il = ARG G R ih 4 HHOK MR 5 BAE &
W RUK A BARHEAZ A A R 1 K o Fits 20 9 35 28 BAE X AR SAL S T M,

(2) BKZZ HAE XY COS A CO, 3 i i A 58 4 — 3K i A RE L HEA Y COS Wik, & 3K
IR 3K 5343 A AT E AR FAZ RIS COS, 33X 5 7K 43 RAE ) CO, W ST 5 Wil AN — B, Ul I AR P e COS
Z IR FLAMA B

(3) BUKRZEEAE XS ARREY) F o5/ F oo A — B0 BEFAAIFZA COS @it 5 CO, M i iIE L, &AL
Feos/Feo, LI THAEA . BREIAFIAZA F o0/ F oo, FUAE I AE A L 45 - 387K 73 R it LA B 338K 23 450
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16 1 XK 55 HIEEUKAE X SR FIFZA COS Fl CO, 3 7 2 1H 5737

TRBIER, R HHOK AT HEEI IR F o/ Foo, O, EEIE T EUR A A & 3OR A S AL
SEEHE AR MR L CO, .

(4) BEMAFRZAREILI I COS 5 CO, , 77 35 He Wz el il 20 RN - 387K 43 45 PR 5% 45 1 2C2% 1) i g AS —
B AT F o/ F oo, FUEAGTE GPP (EAE LA BRAE AL R 52 25 RIS COS VRS WAL B GPP i 2t i
XIRE
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