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HARHN SPGB AR =S, T E 81 750001)

WE: [B8 ] KAERALZRAAE (CO,y) BERy#ASE RANENET, TEMA Lycium barbarum X 13 £ 238
IR ERN TN, [FX] A4FAETFEM “TA1 5 L barbarum “Ningqgi 17 ZBAMAK A RXIEAA, B
T 4 % (open-top chamber , OTC) 4% ) % G4k CO, B R 52+ % & 2 [CO,, (840+20) pmol-mol™'], R B L A R R
CO, B R y# A A 2R [ck, (420£20) pmol-mol ']; #EAF R AMEH NO (0 g kg N1 (1g-kg). N2(2g-kgH)3A
KF, MEFSTEMRMAR LEAR . 25, ANFAid BIEE. $HANKEENSF, (&2 ] DCO, B RoHk
FEaFe AR X EAF A AT AL R L3R A4, AR, ARBRRITRESHAREE YR (P<0.01);
@CO, BR 5y # I HAET LIE B BACH . BRILHACHE fo PRl AL 120d B4 8 4 CO, BERYH S HRAT
40.58%. 30.67% #= 36.41%, it FAEBEHEART 61.50%; QEENGCERAM Y, LEAWRF o545 LIRFHEELL
KRFRHGMRME (P<0.05). [£#R] £ CO, BRSHISFRFMAET, TEAMIAR LELHE, AIRRES
KA % B RANCEE, BT I ERE EASY DEEARR B> AL EANEHEREITHRLY, ZALER
TAHERAE TR R T TEMICHE BRI AERERE, BSK1 449

KA TEMA; CO, BRYH; Rifm; AHUR; SBAEH
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Effects of elevated CO, concentration and nitrogen addition on

soil physicochemical properties and enzyme activities in
the root zone of Lycium barbarum
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(1. College of Enology and Horticulture, Ningxia University, Yinchuan 750021, Ningxia, China; 2. College of Forestry
and Prataculture, Ningxia University, Yinchuan 750021, Niangxia, China; 3. Ningxia Technical College of Wine and
Desertification Prevention, Yinchuan 750001, Ningxia, China)

Abstract: [Objective] This aim was to investigate the changes of the key physicochemical properties and
enzyme activities in the rhizosphere soil of Lycium barbarum under the interaction effects of elevated
atmospheric CO, concentration and nitrogen addition. [Method] The four-year old potted plants of L.
barbarum ‘Ningqi 1’ were used as experimental materials, with the open-top chamber (OTC) control system to

simulate the treatment of elevated CO, concentration [CO,, (840+20) pmol-mol '], and at the same time, the
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CO, concentration in the natural environment was used as the control [ck, (420+20) umol-mol™']; The
treatments included three levels of nitrogen addition were set: NO (0 g-kg™"), N1 (1 g-kg™"), and N2 (2 g-kg™),
and the total nitrogen, total phosphorus, organic matter content, and indicators of catalase and polyphenol
oxidase were measured and analyzed in the soil of the rhizosphere zone of L. harbarum. [Result] (1) The
interaction between elevated CO, concentration and nitrogen addition has an extremely significant impact on
soil total potassium, ammonium nitrogen, available phosphorus, and available potassium throughout the entire
treatment period(P<< 0.01); (2) After 120 days of elevated CO, concentration, soil polyphenol oxidase, acid
invertase, and urease activities increased by 40.58%, 30.67%, and 36.41% respectively compared to ambient
CO, concentration, while catalase activity decreased by 61.50%; (3) Significant correlations persisted between
total potassium content and soil enzyme activities during the entire treatment duration. [Conclusion] Under
the effects of elevated CO, concentration and nitrogen addition, the contents of soil total phosphorus, organic
matter, polyphenol oxidase, acid invertase, and urease in the root zone of L.barbarum exhibited an increasing
trend, while the contents of soil total nitrogen and catalase showed a decreasing trend. The results of this study
provide a reference and guidance basis for the adaptive cultivation and regulation of L.barbarum in Ningxia
under the background of global climate change. [Ch, 5 fig. 1 tab. 49 ref.]

Key words: Lycium barbarum; CO, concentration; nitrogen addition; organic matter; catalase

KA LA (COy) BE IR BUTE R RS R ek A A iy R ZEH R, 2 BRFH CO, BE /R4
2023 B 23k 424 pmol-mol ™', Fii#] 21 42K ik 700 pmol- mol "7, CO, BE/R 7 $ Tt i 5 | i 1 5L
N, [l R R A K R AR AR . RSB TEFI R SR Y, CO, BEIR A U7 Ak il 3%
A B FALSCRY, AR . & CO, FE/R /3 Hiu ot $ S YOt & MR 5K FIHRCE, B
RZEBBEH], (Rt AR, W ERREFRS TR TS F, S EORY A BAREFSR S0E 75 5
KRS HARE AR, YT R CO, BE IR 4 B A B B A2 R IR I K P R 3 R
T, ERREFT RGN T, BERE-1, 5- R RR A /N % B (Rubisco B) 0975 1 T LIS 2 547 1 4
FRRER, ST E YA ROR A K A EEE X, mre K co, BERA TR AT
Bt it e A5 R B AS R T T BB A7 Phoebe bournei ®1 65 SRS M M A WL AL R, (e Uk IR 40
AR, FERERSERE 5T, AU 5 KA CO, BER AT T i [ R 2R, A BT AL
HAEF R A R B SR B X EREE A

TEHMAC Lycium barbarum M 7iF} Solanaceae MIFLJE Lycium &M HEA, &ML ) 245 & R AL ",
FE AP EVEIL TR TR XU, RS S EE ey, M. K& . K b
. MR E IR, R AT RE TR S A R h B BRI, EAIER R CO, BEIR
OB EAT DR E T AL RS U L AR R R, R R M QA G 3 R 3 SR B A S T
PEUSS KA CO, BEIR A B BE S (AR X+ 3 S 1 B e, AR F 77 EAACAR X+ 6 A My g
ZREPE, B LR IR, U ER A IR R FH 2 RN CO, BE AR A BT WA TR 1S
‘Ningqi 17 R X A SR AL AL A T6E I B[R] Y CO, BE ZR 73 U5 1 7T BB 23 iRt 7 S M A AR X
- HEA AR P B RN T M Y R PO, ZHAO SE P Kk BLIR A AU IR LU i X 4K T TE Medicago
sativa TIEFHGVE A B2, IREGHEEFRS T 3 Fha LB iEE, e — 528 200t F
SRR A B, 3 D B A B TR CTAL 75 ‘Ningqi 77 RIEEMAIH
R JERR T s R R R S5 A AN ) BE AR HE RT RSO S

SR, HHF CO, BEIR 3BT i85 5 A vt 7 B A AT AR X, 398 B fb e SO A0 s 2 119 22 B4 A5
WA AR . Rk, ASHF 508 i LKA CO, BE R 2 BTt i Ab B AN B B 4R AN i, B /e W
CO, FE/RAYE T o 5 A it 7 S M AT AR X - S E A SRS PR g LR i, Sk SR TR
FAIRC A3 o7 P A 5 AR R 2 AR A
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1 #MEE 7%

1.1 #F#

ARHEFIET 2024 4-40 T B RSPS84 (106°14'22.19"N, 38°13'50.34"E) #t4T, 4K M 1 116.86 m,
J& Tl T RAEX, FHHEHR 3000 h, FEXEN 8.5 C, Hih HHEHE L fEFF IR E (open-
top chamber, OTC) NIE K —5, T REMN 4 454 T 157 AR g Ak . AR AETR
R T R A BRAG it EE— 20T, WG B B B3R A IR RSP K1 O R SRR

F1 B ERTRN T EEA MR

Table 1 Physico-chemical properties of potting soil before experimental treatments

s 2R/ A i s I AL/ .
(gkg) (mg-kg™) (gkg") (mg-kg™) (mg-kg™) (gkg") P
ck+NO 1.56+0.02 d 48.92+0.22 ¢ 0.87+0.02 ¢ 66.13+0.52 a 207.07+1.86d 13.41+0.44 d 8.35+0.07 a

CO,+NO 1.68+0.05 ¢ 49.11+£0.35 ¢ 0.91+0.01 b 62.66+0.24 ¢ 215.2742.52b 14.51+0.35 ¢ 8.33+0.10 a
ck+N1 2.14+0.10 a 57.37+0.39 a 0.71£0.05d 61.89+0.16 d 205.8743.12d 12.26+0.81d 8.04+0.07 b
CO,+N1 2.01£0.04 a 46.34+0.21 d 0.94+0.03 b 63.72+0.02 b 237.93+4.52 a 19.07+£0.54 a 7.84+0.04 ¢
ck+N2 1.94+0.02 b 49.17+0.23 ¢ 0.63+0.03 d 62.55+0.12 ¢ 201.23+5.36d 15.38+0.42 b 7.75+0.04 d
CO,+N2 1.95+0.02 b 56.51+0.31 b 1.12+£0.02 a 62.54+0.16 ¢ 210.87+1.55 ¢ 16.04+0.51 b 7.74+0.02 d

VLT : IR IRING R A R AR 2 8] 22 57 .35 (P <0.05).

1.2 iRt

G A R T, PLOTC B4 CO, BE /R 73 8 i Ab BE [CO,, (840420) pmol-mol™'], DA H SR
155 CO, BEIR A3 B R X B [ck, (420+20) pmol-mol ']; B E AR BMNEH 0 (NO). 1 (N1), 2 g-kg™' (N2)
3K, B 3 AR E AT CO, BER BT R TR, 3 ANMRENE AR CO, BEIRM B IR, K= NFh
O MK, @Ak, BAL 1Mk, BE T 2ke, BANARBINES B3t GIKER), it 6 ME.
54 HRIRE R ;R NS K H R K IR AR ]

CO, FEIR BT s FIA ZR AL FRIF 4 T 2024 4 5 M), BEK 8:00—20:00 [ 55 CO, BE/R AU % il
A CO, S, Tl FLEE IR BE iR g0 ZoR G P 5 DADCRIAE 035 8 ¥ D REME RUIE M RUR, AU o=
45%, BETH 02% BABMEITTE, LI 0.01% MEHITER . FREL0 (NO0). 88 (N1). 176 g (N2) AL 5)
W 18 LK, 453X R I K AR, Bt 54 L, BEAEUKSE R ERMACEERE 1 L. 10 d F5n
VRAEZE, 29 H ARSI R 10 %K),

FERIRC AR X IR, DISE G S IR, F Ak A A BB 4 A g7, [ B PR AR AR AR X BT 1
B LA AL, RN 45 REAFITF IR T 30, 60, 90, 120 d £ 0~30 cm AR X HIEAE M . BFRER
S0 BARRA], — 0y B T HOKAS PR IRAR Pl M 5256 %20 °C /A7, LT R TEHE E ; 59—1Mh
JRF 3 8 0 5 - SR I
1.3 fEwRillzE

BUAT+48, i 0.25 A1 1.00 mm i, FHF 3B A2 . RIS R A RO A R R
bk AR RS AR . SR I R AR - L I E P AL . 2R &
B AR I E vk WL B2 S [27]

AT FRAE CO, VR JETH R 5 /B H AR S TR DR sgm, #E8eS HHERIEIA . ZIEA M4 1L
N O T R, AL dE I AL E B (S-CAT). Z M A L (S-PPO). MK (S-UE) 1R 1 5% L. (S-
AL) GG K FH BB 022 93 BT (enzyme-linked immunosorbent assay, ELISA) I %2 B VG P, i v il £
SR ¥,=4.306 5X,-0.068 6, R2=0.998 4; Y,=251.33X,-15.067, R2=0.998 9; Y:=45.043X;-0.741, R}=
0.993 6; ¥,=707.56X,~22.491, R2=0.993 6,

14 HELEBESSH

K Excel 2019 #EA7T4045 8 8, i FH SPSS 26.0 F1 Origin 2024b X £ 45 7E 47 5 35 M 46 50 1 07 25 50 B

(P<<0.05), I EHEH - EAREIRER
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2 ERERH

21 CO, BERAFASHMERMNTEMRRE LIEAETEFIHNTMN

WE 1 FrR: EAH 30, 60, 90, 120 d I, A& W F-X B 080000 2.76. 2.17, 1.69 Fl 1.57
grkg!, BVAZRTREES. A 30dE, PSRRI N LB ST NO A N2 (P<<0.05); 4b
FE 120 d B}, 7E NO~N2 [A4 i AR E 0L T, COy BEIRAMET A B4 AU BT i 40 B4 (B3 F 4R CO, A3
rERTE T 47.6% . 35.6% F1 19.3% N[AIAb B EL A0 i (8 i i 43 8003 51 0.82. 1.36. 2.22 i1 3.04
gk, FEAREE 120 d IFIAFIE(E . FEARTE 120 d F, [ R CO, ARBIT, 3 i eUab B ] 14 2 o /3 K0
WEES, HEEST CO, FFEbH (P<0.05). 28 Fif 3 el Tt m, fa PRI e,
FEALEE 90 d BF, CO,+NO AbHE T Ay 4= 81 5T it 70 450t 2 = T LA 5 N Ab 3 (P<<0.05); {HAE N1 FI N2 b3
T, ANFE COy BEIR B PRI TR & 25 7 HZEAHa REI/R: CO, 5 AW E AR #E 60 F1 120
d B4 E R E0A M B8 520 (20 ) P<<0.01 F11 P<<0.001), CO, AR I HAFEMN: 5 mib HE 30,
90 1 120 d AW it 205 (2098 P<<0.01. P<<0.001 Fi1 P<<0.001), 7E 4 PACFEEFE], CO, AR E.
VR4 80 B A3 B0 I B 35 (60 d I P<<0.01, Hi4r P<<0.001), MEEIRSZmIHM AT, HiEhL2A. £
BRI A3 BT B 3 BN CO, FEIR 8T o AU INER— R R AR, 3 22 18] ) 38 B A 20 i
ISy A PR RN
22 CO, ERSEHHBMERMI T EMICREX TIEERLFF MM

WE 1R FEAEE 30 d B, CO,+N2 AFET Ay 48 rf e 25 U BT 43 BR80T ok +IN2 b B I 2
ik (P<<0.05); 1HJ5 ] CO, B2 IR 4380 Tt i S5 i A2 (i e A R0 St i A3 303, b 120 o B4 2 200 o 434K
BIE B 30 AN T 96.42%. A3 AW i BORAKR 2R TS S R R AR B, e AL 30 d R,
CO N1 A F A 20 o1 e 40 8 T ok N1, M7EHAET, CO, BE/R 7380t i 25 o 2 AR 3 v A sk
WP 4. 120 d B, CO, BE/R 4340 i Ab BT A3 8000 T i 0 408 B AR CO, Ab B4 SRR T 41.5%
49.6% F1 61.2% A~ [F] b PR KR 808 %) ot ot 3 50053 1 R 286.99. 603.35. 442.03 il 252.78 mg-kg ' 7E
AP FE, CO, BEIR 0BTt e A BT AL %) o 1 40 B 2 = T 4R CO, B (P<<0.05). FrARE
60 d i},  CO, BE R 48Tt v Ak H T 1it S0 08 ] LAAS R0 2 + 398 v sl R0 80 A B 40 8, Hidh CO,+N2 Al

K% 30d 60d 90d120d K% 30d 60d 90d120d
5 CO, ns * * kR — 125 - CO, * sk ok ok
— Sk wk wkE ks i N %R Rk Rk ok
z 4 N il) 100 COXNHHE ok ok ok
_940 CO,xN ns  ** pg Hk* N a Cc
.3 e 75+
& g
= 2 = 50
& &
4 1 % 25
X
0 R
S K% 30d 60d 90d120d :\250_ K% 30d 60d 90d120d a
N 4 COp #kx wwk ko ke ‘GD 200 L CO, ks ok sk sk b
‘O]) N sk dokok solok ook '.& N dokok kokok kkk ok
< 3 COXN **  pg *xx ks %‘3 150 [ copunmms smx sotr s d
= i = b b
=
7’ g
| =
4'H 1 '1,'\’<
b |
0 i
K% 30d 60d 90d120d K% 30d 60d 90d120d
~ 24 CO, ##% wdk ok kxk —~ 800 CO, ##% ddk ok wkk
TOD N deokok ko ok sfeskeok d Tob N kkk kkk kkk kokok
'_:‘ 18 A CO,xXNH#* ok ok ok ~ 600 CO,XN sk ok ook
E
=
12 g
& <
H =
0 i
60
possdingiayhl RE BRI [A]/d

cck+NO =CO,+NO =3ck+N1  ©3CO,+N1 sack+N2 e CO,+N2
ARG FRER RS R AL B 2 (A7 76 235 22 7 (P<<0.05) « T-EBIERIEAMMANOVA PE, * P<0.05, ** P<0.01,
*kk P<0.001, nsEREEFEAREE .
A1 CO,BZRHIFISGFAEFIMAET TEMKAR LIEXBALETFRASTORES>HLE

Figure 1 Comparison of soil major elements in the root zone of L. barbarum under elevated CO, concentration and nitrogen addition treatments
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CO,+N1 Ab A CO,+NO Ab PR ASCE ot 5 40 B3 3 N T 21.1% 1 18.9%. Jr 22 M3k : CO, BE/R 4%
BT = 5 AN N 0 B AR TR A Kb B B I T B A R L A RO R R T B R A T R B R
(P<<0.001).
23 CO, BRAFHASMERM TEHRRRE T EEN RN

2 KW fEALEE 30, 60, 90, 120d B, AHLECF-I BT /380 17.92. 17.63. 19.81 F123.27
g-kg !, BHALPRR )RR T E . Hidr, FEAREE 30 d A, 7E NO, NI, N2 il ~, CO, BRI
T e b A AL 5 43 U SR CO, AR FR A3 S8 0 T 10.6% . 56.0% F1 8.0%. T fEALEE 90 1 120 d i,
BT CO, BEIR A8 2s W2 4R T N2 A SE HLBT BT i 404, H W3 i T HA 5 A3 (P<<0.05), &5 254)
Mrol 1. CO, ARSI AL B [a] i 32 T AE X AL B 30, 60 F1 120 d BHA AL AY 5520 B fE el B 55
i (P<<0.001),
24 CO, BRASFHASMERM T EHFCREX 15 pH BRI

WA 3 iR : fEAbEE 30, 60 F1 120 d B, Bl R ARSI 148 pH 2 FREkaS, H CO, BE/R /K
Th AL HAR T H 2R CO, hbFR . [BAEALFE 90 d I, CO, BE/RZF BT T NO A1 N1 AR F (% 435 pH & 275
F H IR CO, A B (P<0.05). 7 2Z0Hr 8% CO, MU TR I AL Y A2 5 AE F X AL BE 90 Al 120 d 1) £ 33
pH A W& (P<0.05).

[K% 30d 60d 90d 120d 10
kKR

sk ok

K% 30d 60d 90d 120d
ok okok

sk ok

N W b
==

B /(g kg™)

RE BRI E]/d
=ck+tNO @ CO,+NO @ ck+Nl
=CO,+N1 Emck+N2 = CO,tN2

ANNA) NG - REFR R AN [ AL B 2 TR A7 7E S 35 22 57 (P<<0.05)
TFREIP R BRI ANOVA P, * P<0.05, ** P<0.01,
ik P<0.001, nsFoRZEFARE.
B2 CO, BROHITSHARAMLET TEAM
AAR R L3R AR T 5 Hokdr
Figure 2 Comparison of soil organic matter content in root zone of L.
barbarum under elevated CO, concentration and nitrogen

addition treatments

AL BRI [)/d
=ck+NO @ CO,+NO @ ck+Nl1
=CO,+N1 emck+N2 = CO,tN2

ANFEVNG F BN A R AL B 2 [0 A7 AE 2 3 25 57 (P<0.05).
TGRS S ANOVA P, * P<<0.05, ** P<0.01,
ek P<0.001, nsFoRZEFEARE .
B3 CO, BERGHEIZHF RAMAET T A
FARR £3E pH ik
Figure 3 Comparison of soil pH content in root zone of L. barbarum
under elevated CO, concentration and nitrogen addition

treatments

2.5 CO, BERAEFATMERMI TEMTR X T EEE S0

Hi 18l 4 AT 1. CO, BEIR A BT R A 38T, ad 80 b 4 Il 305 2 o Ach 4 () 38 o 222 90 40 38 e s 3
(P<<0.05), 7EALFHE 120 d B, 7E NO~N2 ¥ T H G MR A SR CO, k73 HIFEAK T 59.5% . 63.8% FlI
62.2%. £ CO, BE /R A 50Tt = AR Ak 38T 22 W 80 Ab I 1) 00 P B 38 R (P<<0.05). 7EA03H 30, 60 Al
90 d ff, FER CO, kb AR A R AKT%T 22 M A0l 9 16 M TG S 3552 e, i ZEAb B8 120 d BF, N1 b3
22 W AE AV IR TR PR NO T N2 BB S R AIK (P<<0.05). 7 2243 T3] . CO, FVA TS INAZ BAE X4k 3t
30, 60 F1 120 d Ay S8 A0 SRR PEA I R 2 5200 (4000 P<<0.01. P<<0.001 Al P<<0.01); XT4bFH 60, 90d
() 22 3 B AL Bt ) 75 A BB SR (P<<0.05), X AR 120 d /9 2 5y A AL BTG T A R B 3552 (P<<0.001).
2 AR FH S5 S B W0 1T e 38 i D R FH 52 ) -+ S AR RN ) 1 1

CO, BEIR A HUT Y i35 b B 0 2348 0 T AR DX - B9 1k 2 AR I RN DR B 1) 05 1 (P<<0.05). AN [RI AR 3R ER R
AL A5 PR 7 94 0.45. 0.52. 0.59 F1 0.64 pmol-g '-min ', 7EALEE 30 d i, CO,+N1 AbBEERVER:
Al Bt M S IR T CO,+NO il CO,+N2 A0 FH (P<<0.05). AbFE 120 d i, BRPERALEEEPESR 30d BTHT
42.22%., A [A)Ab B O BOK Bt G 5 R S 4> WO 6.27. 7.40. 8.69 il 9.46 umol-g 'emin'. FEALFE 90
d B, 7EHSR COy AbHT, JIRMEETE M B R B 554K N1, N2, NO, 1fif CO,+N1 AbHT Mg Al 14 7 1) 4%
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CO, #*%k  kkk  dkk  kkk

120 ~ N * O wk wkk kEx
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L SN F* k¥ sk —_ 1.0 N oo
= = 100 |- CO-N e T COxN ** ns  ** qs
22 g0t 208
& > Fos
Xy 60 33\5 T
g 40 w204
HE 5 ® 202

= =

0 ~ 0
K% 30d 60d 90d 120d K% 30d 60d 90d 120d
CO, #xk sk dokk ook CO, #%% sokk ok ok

R 5~ N ns Rk sk ek - 16 N * ns Rk ek

T CO.xN ns  * H ek T COxN * ns ns **
= .8 4rF g
g _E
27 3 & -

B oo ) B on
& 3
®»E 1 g
S =
0
Ab PR 8]/d Ab PR 8]/d

=ck+NO =@ CO,+NO ==ck+N1 @=CO,+N1 &mack+N2 &CO,+N2
ANFNG PR IR AN R AL L 2 (A A7 AR B35 72 77:(P<0.05) o T B R/RIB G UM ANOVA Pfii, * P<0.05, ** P<<0.01, *** Pp<
0.001, nsTREFANLE .

B4 CO, R HI G KA T T AAMACAR R LIREE M
Figure 4 Comparison of soil enzyme activaties in the root zone of L. harbarum under elevated CO, concentration and nitrogen addition treatments

CO,+NO Fl CO;+N2 437381 T 6.3% F1 6.7%., 52200 Hrak W] . 7EALEE 30 #1 90 d B}, CO, FIATSINAE H.
M X R 2 A Tl 1) 356 A 2 i 52 (P<<0.01); CO, FIRER N AE BAE FHRF 30 F11 120 d A9 IR BRI 14 43
S B3 (P<0.05) FIFK B2 500 (P<<0.01).
2.6 Spearman X151

Spearman AHCHESHT (] 5) KB ANIRAL R FL 4 SR A0 T8 b -5 G 1 A9 AF DG 1 2 B0 22 AL ARRAE
TE CO, BE/R BT i RS AR B 30 d F, 2Bl . SR R DR S T IR 2 By Ak . Btk AL A
JOR A S S TE ARG, S AL AR AR R E UG & 60 d, TIEECSR MBS 2 AR . TR

1.0 1.0
aanam | @@ - o @@ 08 wanas | @ c OO® - @0
smii | - @ @ @®® [0 % i |0 o e O®® O B[
o % 0 W&
it |- @@ o @@ @ o | 2% wiviy |- 00 OO@® O 25
06 -0.6
ww | @ @ @~ 08 |- © 0O®@® - ®|ff 03
SEEEL N T &
Vg’\%%’ %’ %;;}&r ﬁ')@,< ‘?ﬁ\%’ ‘%’%f)@j ,&w\ ’%’@
30d 60 d
1.0 1.0
A | @ ecoof: v *@OO®O® - O’
' 0.4
shans (@ « ® -« @ - @ o |02 B znuny @O @@ o @l =
0 0
ks |- @@ - @0 @ @[ 2F minuy OOOO® e @@ | 07T
0% -0.6
oL a5 R .... ®  @fs
B & R B & R ' B & R g
Vgﬁ\‘%@g % )ﬁ%%w?;f %\/ s %/ﬁ?g 1%/ )ﬁ‘ ’ % %&@
90d 120d

* P<<0.05, **P<<0.01, *** P<<0.001.
BS5 CO, BERy»HIT&HARF MR T T AMACARR LIE 22 Fi Fo £ 35 B 7% 1 69 Spearman 48
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Figure 5 Spearman’s correlation analysis of soil physicochemical properties and soil enzyme activities in the root zone of L. barbarum under

elevated CO, concentration and nitrogen addition treatments
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