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O UK XS LIRS . RIEEUSIR Y . BAC R AR, DL BRI SR A A
BE, FERIEAT R IR R AT R RIS, E 4 AR EE . B (CK) . fBAE + 37K (CKH) | fBAE
+0.1% KT (C1) . FBIE +0.3% FKAk (C2), WFFEASINAS G 5 AR AR + HERk U5 A AH SC i TG . A4
T Fon S SRR . SRR, (1) MUK B 1 B -1, 4- WA, B - P4
WL . B -1, 4-N- LECEFREE TG . 2R ESEIREGINEE. (2) FEANAIADR T $2 5 - M . sk
i CRICFEER], C1. C2 ZbBEEL CK HHEMS S A & g M 50.7% . 122.8%, H CKH HHER A & m 4w 46.1% .
115.9%, WAk, C1 AbFE A 3R & 5 1 CK. CKH 3830 & 4 5 32.0% ., 35.1%, C2 AbFET i) 30
WA CK. CKH A8 38R0 & 5 88 52.4% . 55.9%, C2 Lt C1 Ab B 30 R A0 &t 42 8 15.4%. (3) HtiH
ANTR) RS 2 B 17 R, X8 43 T i b ST HE ARSI A B o AR AT rh 8 0 3 e 0 K e T 44 5 + 48k
RILACAHCRETE VS H i A R . ik, $em ISl s & i, XA B R T vE .
KEER: UOKOK; MERE IEEREME; BEEERGE S T Wil

R B S S A A PR ) AR AR R ERR R A B R
fEmfE - BRI R EE DA ERAAS ST R E B T TR R R TE . AR
M S FECAVIR R EARRE R AR . £ B, Braokarn HEERYS b, TR, 1w H
HEAR ) PP — RSN, EESE A RS 3. A b DA R L RoniRs
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FIEE . BSIAR A A A P R SR B IR RN (RIS R Ak, MR A ER, JF3E L3R
TR IR AR O AR, ARk, RE MUY RS, ELAORRR R SR R A R
TEGERE | ERALIE . TR B IE RO R BURRI20 I, IR, R UERERRIR N L. B BRFR R
R O RBERE TR, FEEAO S R L RS R, AR BRI X . 4
AR R iR A S SENLRHR A AR . AEPRRBSIMARBR AT ok
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BRBIREMRAR T, AR BR B A A T S0tk 20 TL g
MR B FERD , KEWTTEHEREE P AERBR AR )
AR AR IERYFE, P R AR BRAFLE Y 4%
PETRXE =R . R, RERRE T T Y
N, HZ2BURAE SR 3 N B B R K B 2
AT B, ABFFEAER E R AT, LI
YERRUAAEY), BB AR R ARt IE R 4 Fh
AEFR, S WFFEAN [R50 o 2 R Bl Tt A N T - Stk
FURARBET R A S+ TR I8« AR i dh S Y
SO, PR ANOR R G T L S RE g 7K SR04 4 5 A
R

1 #REFE

L1 35 XA

TR A TR0 A 580 T R SR X R b g
FERHRIG H (114.3° E, 38.1° N), & B X
Rl F R oy KBt R, UZRsyri, FE24)

Wy, BEAKEDTREE, FPHE R 65%,
BFEREOKEmD, BERERS RN, gD
W, RS, AR PARNER RS,
PVEAEIRG, B E . E0 A O AE £
TSR AR S N AR
AE . MG E A B (N-P,0-K,0=15-15-15) 750
kg * hm™ a5 HH - AR L 1,
1.2 gk

BEAEY S o, Ay S B RERTT, T
2022451 H 20 H#&3, 1 H 29 HER, 6 H4HIX
Ko GOKEREA AL T BELOV R AR A RIS, A
AR FIE G, A N4129] - - C7 R
it N 56 [ O.E.L JERFA Wl AR 7= 1 52 & K Bk
BERE, M= 45%, N-P,0-K,0=15-15-15, i
it NE K R IE P8R 4 5 Koo 2= KIS S RE, N+
P,0,+K,0 = 50.1%, Fe+Mn+Zn+B &% 0.2% ~
3.0%.

F1 {EHITEERARL

LR 25 W T A . .
(g-kg") (g-kg') (mg - kg'") (mg - kg") (mg - kg") P (pS-em)
30.5 1.12 453 210.0 7.8 364

1.3 Rt

A0 R FH L R ML e i, w4 A4k
P ARAE (CK) . AR + 7K (CKH) . fBIE +0.1%
kA (C1) . ABAE +0.3% 44Kk (C2), B4t
HEA 3, 12 4VRX, /NXHF 30 m*(5m x
6m), FHAFEEE: HRIE 038 m, K/MTRIE,
/NMTHE 0.6 m RATHE 0.9 m.,

& 0% b B X it AR, i AR (N-P,05-K,0=
15-15-15) 600 kg « hm™, 4K Hk DLz i (09 T 2K it
A+HE, 20 mL - m™, JBAREFE A 2022453 H 10
H.3H28H.4H12H.,4H25H.5H 16
H, [AEF CKH AR LS 9K ik 55 1 135 7K, 1
CK AbF 5 it NV A AP D3 AME 7K o S — TSR A
fEEFFGRIB AL, R R S R WA IE 1k, Bk
[EIF% 10 ~ 15 do 255 F0TEE i K oo 2 K I R
29K, HUGENE 105 ~ 150 kg + hm™, 45 5 )5 i
B K B TC FE KRR 6 K, BEUGETE 120 ~ 150
kg + hm ™, A FH ] 24 1 [A) 5 B — 20
L4 g H A5

RS CREE . FIAEM (4 A5 H ). RIL

W (4 A 19 H) . RIDEW (5 15 H ) . hrfk
W (6 H16 H) B O ~ 20 em +4E, 34EE, +
FEAT RS, — AT A 4 CUKEA TP IRAT, —
AT B AR KT

PRI . ARICRICHE SRR /N X T i
Fra, YA

THASA: KC-ah s, B : NH,0Ac Ak
YR LIRS, B AR ER.
FROR AL 4B K C: 2,6 - ZABEIMTNE
AEYEEEY) . TR A

BTG AL, BRI 1S g Hr
+HE, A 500 mL (R ZAEmiR, IMAKE )RR
HIBE R 28 0 125 mL, FHRE 13 bk es 55 4MR 5T,
FU R i REAR R LR, ol ) 22 38 30 B VR % R
- SRR SRR L R RTRE R JES A SRS Y
96 fLEEFRA Y, R Z RERMEFRIL (Scientific
Fluoroskan Ascent FL, £ ) M E 4 Fh 1 /K fi fit
BI B —1,4- HZIHEE . B - 2F4E —WHIVIE. B-
1, 4-N— 1% 2 F25 75 %0 W 11 I8l R 2 20 I 2 56 K T 0
PE, AARREY) WL 2, BAANISE 2 18 Saiya—Cork 25"
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(477 36 IF F AR B . 1058 I T Sigma-Aldrich 4
R, IS KIS 5 T 4 °C oK 8 R A7
(G B

*®2 MXEERETRARY

ity il 5 JEY)

B—1,4— 7%y BG
W1t

4-Methylumbelliferyl— B —D—glucoside

B-4F4:—FF  CBH
T

4-Methylumbelliferyl— B —D—Cellotrioside

B-1,4-N- &, NAG 4—Methylumbelliferyl-N-acetyl- B -D—

DR Sk galactosaminide hydrate
it
SRR LAP L-Leucine—7-amido—4-methylcoumarin
e SIN hydrochloride
L5 Hdlasbp

HIREEEE P AR S Deforest > 97715
I HIOGME x 125 mL
[mmol * h™" « g J_ PR ZEL x 0.2 mL x
i) (h) x HFE (g)
FEMHEG - B R  IR
K FHL
_ ifEOL
0.5 nmol
VAR — B oo HR
R
X T 5 1 858 F Excel 2010 Al Origin 9.0 #F
T PRIRIET, SPSS 26 #4744 bT, X E £ H
P AT oy, MK P<0.05,

2 ERS5HH

2.1 GRABAT - HEREEE P AY 5
2.1.1 3 B -1, 4 FABE RS

mE 1R, AFEGORERACEEZ 7] -1 B -1,4-
IR Rl RN e (Al T Sy NI L i S N
55 ~ 299 nmol - g - h™', CK5 CKH AbHLZ (7] B -
1, 4- H A 0 TP T M 22 5 3 (P<0.05), 5 CK,
CKH A Fb, it i 40 oK ik vl . 35 42 75 38 B -1, 4-
HABEEEBEATE R, M CL. C2 A a] 25 R
o T HE B -1, A4 A0 AN B PR BEHET A
C1>C2>CKH>CK,

e =( )- e

&N i

(nmol - ") -

LSS &

a0
T 30 1 \‘R 7
E
& 20F
£
Z 10f b
2
! N
= LA AN RN NN
CK CKH cl 2
AbRE
B 1 FEMKBRLETIIE B -1, 4-BEEEEEE

e FRERRF R LR B (P<005), .
2,12 3 B - £FYE RGP

WE2 R, T3 B — 27 4 W B
H32 ~ 45 nmol + g+ b il I KER AT R 4R
T4 B - A4 R EREYE (P<0.05), 5 CK AL,
Cl, C2AbBEA 3 T 252% . 39.1%, 5 CKH #f
b, ClI. C2 A4 54 % T 16.7%. 29.7%. i CK
H5CKH, Cl5QuaMZmEzS AR E, L B-
LT Y RS PR EEIEHE T C25>C1>CKH>CK,

6~

T&%

BEEEEEYE (nmol - g7! - h7!)
%—4 -
j_' -

—ET YR

NN RN

CK CKH Cl C2

p
7
7

2 REMKEAMET LI B - A EHEENE

213 3 B-1,4-N- ZBRE A RS T
P 3 h AN TR 40 K ik ik B - 3 B -1, 4-N— 2k
AL A PR RIS M, 3 B -1,4-N- LB
HAIETT RS T2 EHE T i C2>Cl> CKH>CK, 3
Fl#£ 3.7 ~ 64 nmol + ¢+ h™', CK, CKH &b ¥ 2 [&]
B —1,4-N- & I 28 & i % 0 1 B 05 1 25 57 A
#,Cl, C24b ¥ 5 CK. CKH AN PR 2 i) 2% % 3
(P<0.05), WINghKb i 4 1 58 p-1,4-N-
OB E LA A G TR, 5 CK AL, C1. c2 4k
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PO 359% ., 69.5%, 5 CKH AL, C1, €2 4bHf
I3 AR 372%, T1.1%, H C1, C2 AL BH[E] B-1,4-
N— T 22 25 40 2 0 1 T 0% M 25 7 i 3 (P<0.05)
5 C1ACFEAL, C2 AbFRELEr T 24.8%.

o0

=

TOD

5 Of b NN

g T

; c ¢ \%

H4r T Il

et

AN

£

ok

=

ﬂﬁj

¥

2 LK N W

N CK CKH Cl 2
AbF

B3 AEMKBRGETLE B-1,4-
N- ZBtSE B EEEEE S

2.1.4  HIESE AR A S IKER :

W 4 fros, A R 90K i kb 3T 4 3885w
iR S ARG P R BN R AR IR I3 N4 K
(C1, C2) F CK. CKH Kb ) + 3870 42 R 42 ik Ik 7
R, ZRIAF R EKE (P<005), 5 CK A,
Cl. C24b 34y 5 4% &5 216.8%. 222.1%, 5 CKH #H
b, C1. C2 &b 343 5 42 /55 246.5% . 252.4%, 1fif CK
5 CKH, C1 5 C2ob#im 2R A%, LA R
FIREEHH VG 116 ~ 408 nmol + g - h™', +3%
52 TR 2 LK TS V- Y (EHE Y C2>C1>CK>CKH,

= 45 a a

.—? T

‘DD \

5 N

g 30t

sal

!

g

= 15F b b

b X B

AN

i

2 LN NN
CK CKH Cl 2

Qb

B4 AEMAKBRLET ESSBRIEEREE

2.2 HORBRNS T BEHE AR I i B
22,1 HIEMHER T RIIEL

AN [ 5 90 K B b BT A S S A A i B 3
A INIEL S FER, A AL PR A A A A A

R, BRICAW TR, BSIngkak (ClL,
C2) 5 CK, CKH Z[a] - el & A & m e e
RIS . P22 R B3 (P<0.05), RN
T CK. CKH, C1 5 C2 &b FEAE Bk R i) ) 41
P25 ) 30 b A A R B R YA B 25 S I 2 KO
(P<0.05), KI N THEHERTE C2>Cl, RIIE
B PR, CK. CKH AR A HIEm A A &
EESARE CRIMEE, C1. C2 4# L CK +
WA R S ERE 507%., 122.8%, b CKH 11
S A SR 46.1%, 1159%, C2 H C1 Ab¥E+
SRS ER R 47.9%.

200

160 -

(mg - kg!)

i 1201

40 -

1 1
RMCAI SRR SR
i3

5 AEMKBSET LERSRSENTEN

222 TGRS A i
TSN A & it 6 PR, 5 CK.
CKH ML, Wmgskamn (C1. C2) YReh s 1%
ML A, H2ERIREREKF (P<0.05), 3k
19 g O =P A HE)F A C2>C1>CK>CKH,
C1 AbF Y 8 5 & [k CK. CKH AP -1
AR S R 32.0% . 35.1%, C2ACFER fY + 49
SCAR S CKL CKH B 4 38 R0 2 it 1 52.4%
55.9%, C2 [t C1 Ab3H - Mo & 4t 5y 15.4%

600 -

1
FFEW]

— a
o b X
£ 400k b x
o \
g : :
;] \x
&1
= 200
R
#
NN N
CK CKH Cl1 2

A3
B 6 AEMKEAETEMBRE T EELRSE

S
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2.3 YRR it it 5 e

HIE 7 7R, SRR AL 3 26 5 et A7 A
BEZER (P<0.05), FiiFH- &R MK C1>02>
CKH>CK. CK &b ¥ 7= i K 143984.8 kg + hm™,
H Ay b F A CK AL B = BB T 5.6% ~ 29.1%,
CKH %% CK &b B 7= & 1 7 8012.8 kg, 141 5.6%;
C1 kb B % A 7 2 & 185939.5 kg * hm™, % CK At
T 7 419547 kg, 1977 29.1%, # CKH 4b B 1%
77 33941.9 kg, 377 22.3%; C2 40 33 i 7 N
185530.5 kg - hm™, % CK Ab 3 14 7~ 41545.6 kg,
1477 28.9%, %5 CKH AL B3 7 33532.8 kg, 3 7™
22.1%, {H C1, C2 AbEMFE M/ HEF AR E,

210000

a a
_ T
. 180000 | N
=
2
= b
I 150000 ¢ £
5 \T% \%
120000 \\N
CK CKH Cl 2
it

B 7 AREAK AR X EE A0 = 2R 0

2.4 GURBRAT T it b UL S )

e 3 FRIRI QKR A X 2 i b SR A S R, &%
FAE7R, C1ANHLR al bk BpE & s, 5 CKH
AhFRZE S B (HIRIMGKRERIG (C1. C2) FhfinT
MRS R S AR R AR AR, £
AR FR ) F A AT E R S S AN B R
Cfrig C2 P, W& ST CK AR, (H5FA
WP R 2 RN AT PEETE Y C1 Ab B &
BEET CKH AbR, SHAWMEEZ M2 AN .

®3  AEAREA IR E MR R

A
AAMEERE AT R feEERC
e g L ERY
(mg-g") (%) (mg - 100g™")
(%)
CK 38.2ab 0.5a 12.2¢ 5.2ab
CKH 37.4b 0.5a 13.0ab 5.2b
Cl1 39.2a 0.5a 13.0ab 5.4a
C2 38.2ab 0.5a 13.5a 5.2ab

TE: FREAFIZIRAL B 225 3% (P<0.05 ).

3 1tig

3.1 AN[EIAN A A Ak B XS - SRR 1 ) 5

TR R R RO A O LR, AR
BAYRMRE S S, EAESRG PRREEZN
ER, 5tserfbihm. M HEan . BEE
A B H A A 15 e 45 25 DD AH O, s M AE e
R IAE— R L R T AT AR R, H
Xof - B e g 5 o i ORI R Ak 2 G B A
2L B-1,4- HRI W EE . B — £F 4 — W AF Il
FTE R DA RN R oI, B - 4R 4
TOWE il £ 5T AT 4 2K 4y T 1 AR IR S K A AT
de HE T RIK, B -1, 4- AR R 0 50k R AR
() 4T 2 R K A O R 0, R B B A KR
. Wik, B-1,4- AW, B- 24—
BB A B A L rh A K RS, RENE TS
7N DA 3 A BLE TCAILRR A IS 1 5 % LT I i
JiE P B -1, 4-N- LB RS A RS R
FIMRME S S AR EEY R, B-1,4-N- 24
Pt 2 5 8 20 W E R R Y S R AL T R
HeEZMBA B-1,4 EAEIEH ARG ",
ARHR IR LA, AN [R) it IR Ak B -8 B -1, 4~
WM. B - 4F4E R, B-1,4-N- LTt
A B AW T I8 RN S R 2 IR ) 3 PR R A
), BRI R BN Kk (C1. C2) [ CK.
CKH AbH 5 3 w4 B -1, 4- A, B -
LU T WELEE . B -1, 4-N— ZMEa KL Ak 1wl RN
SR RREIE KB T, WA R 2 ) 22 5 A
AKX AT RE R S A e R | R A
XK, XA AR T E ARSI AR, TNk
B T TS M, T RE R PR T N ORI o AR
IO [ 5 R, AR BRAS B Y LR R K 14
PRI KT SR A B AR R, AR SR Y
HEAT

WFFTFMH, GUKBRAS AT 398 FE T AT (2 A
FH, MRPRESE0REE . HEbEE . o R AR AT
UK BRALFR 7, (EAG 23 1 38 AR D 5T
TR AR TR N ARS8 & B, S I KB J +
S SRS PR AR, H LA TS S A 0 )
P, AT RE S PR oy S S Tt e 01 S5 17 =00 0 A v
SEABANEII G 7F CKH B R i1 g -1,
A— FEPBE EEE RS T CK bR, HABEHEES CK
AL ZE SN, X AT RE T S T P R -

S

(T
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KO ERARDG, AENE R AR K A R,
HNEFI) IR, TR, KIS R
Hhn, aTHR S R YIS NI R Y s R, L
Je i S M AR, {off I s
3.2 AS[EIHRARAL BN 4 B TR 43 1 5

T TCHUA & A — R B AT DA i 3R
EFHRMELL ORI P, BT R AL BERR E E Y A
T, 1 H eGSR A ) P R i Re T, EY
of LS P T 2 I T B S AT

TEARMFFE T, A0 HE A R S A & Bk
P2, HRIMAAWTRE, XEHTEDERKR
BEANWIR IR 4. WSINEAKAR (C1. C2) 5 CK,
CKH b3 2z 8] - HEfl 8 A & e e . SRILHE
BRI PrAUb 2 R W, RIS T CK. CKH
EFR ., C1 5 C2 AbIRAERR RIS I 8 £ s 1] - 158
ARG RZESYIRF R EKE, HEMESA S
C2>Cl, 5 CK, CKH ZbBEAHEL, BIgiKar (C1,
C2) ¥IfefA e o el e o e, Hak 3 2K
F (P<0.05), X SHTABFFEGE S —8, xT]
REH TR A R LRI RL, SR, —&
FREE L3R T L EEXK 3 W RERe Ty, S0 T A
RS A kR Y, Hak, T RS G
AP EEVERA I, GURERES IEE T iR A%
FOBEREYE, PR T XA ML R AR AR . 98Kk
WIS AR, TR NARCRS B A EARCR
A, SRR IR RS, B
BB T AR L2 AT R k] ) R
PRSI f5 10 AR U S e,
HESIMBAURIR R, R bl .
3.3 N[RIGAARAR AN BEXT T it e 5 T A

TS B RREAT DLgkc IS, R
F T . ABFFEAEARNE F S A [m] 5 9 K Gtk 34 2 R
W RROR, HS5 CK. CKH ZbHE 25 3k 3] g 3
K (P<0.05), fHC1, C2 hbFEZ|H] ., CK 1 CKH
Wb ] 77 a2 AN A, X T g 1 BA 44 K ik
Vs e B vm AR 7 i 5 HL e b i n I B YOG
FAK, XTREZERXEEY - ®EUE, 4 A0
(CK. CKH. Cl. C2) #Hhifim A —, 9Kk
NIIDO R R R I /P A = 5 AL R TN
R g K g AT 4 v AEOREAI T AR, T AR AR AR
0 3 B SR IR A R T G
YORAP R AR R RN, SRR B G
Y22 [R5 e Wi e TE OV, =B SR ) P S Ry

KWKy, TERANBGR Y WL FE b, 4
KRR I KA. B, BT R AR YK
W, RS TR R SR, NS 5
R T R NBRIE R, g K B AR 2 ) 3
R T R b S Y BE AR KRG e i, 7 e AR
1.9% ~ 3.5% ZI[8], ORI SAE SR 5
W RE R — S 3G = 2R, HoAg B i R
FI S vl MO B S R A K B R X
B RS2 i 518 5 M R A5 S SR S R A K R
AR RS A | e IR EETEY . 4
HECFHE,

4 HHig

(1) 7 L 58 J 3% M J7 i, C1A1C2 5 CK,
CKH 2bBAH b ¥ fiE o 25 52 5 8K it g B -1, 4-
WIAIRE G . B - AFYE WS, B-1,4-N- O W
HIMEE B . S E IR EE NI IS, o 1
EAEE, FEm BRI . #1k.

(2) YORIRBEAFE L LGRS o 2, W
SR KRR IR AT R SRR, C1. C2
L CK AP IS A S e 50.7% . 122.8%, Lt
CKH &b 2 S il A8 R & i B2 75 46.1% . 115.9% I
A, C1ARFRAY - A 5 f T K. CKH Ab3E
T - AR A 32.0% . 35.1%, C2 AbFRE+
SESHRCE B CK . CKH AR 3 - 8 s Rk 0 2 i
T 52.4% . 55.9%, C2 . C1 Ab¥H + 558 3 54 & i
$E 15.4%.

(13) AR H it FH 3 e 4 K A kT 28 i LA 3 7™ 1Y
ER, BA BENREIEMER, R, gy
KAt T LA v 2 S o0 TR R, AR R
C1 AR5 M 185939.5 kg + hm™, #% CK 4b¥E
M PE 41954.7 kg, HWE7E 29.1%; C2 AT i = &N
185530.5 kg + hm™, % CK 4k B 3 7 185530.5 kg,
B 28.9%

SE Wk

(1) % e He R EA (1], BUREZ, 2020, 43
(12): 23-24.

[2]  SkE%, Skik®, S, % RICRATILETF AR H 13
KOFEAEGEEMMESE [T]. LHeEd, 2006, 43(1):
17-25.

[3]  mdk, Z=20fA, E¥L, %5 Uit -+ 5es Bk K biia st
% L1]. ZRURAE, 2017, 45 (4): 64-66.

(4]  BEAR, BERIRE, armels, 45 ERS BT A 245

S

(T
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WeFar, JulRTt, BMER, % RKIRRERE - i L2
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A, TR, AR, . AUORERN KRR R W AR R
AR E P [T ], FRAbAO R AEAE ], 2014
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AP GORBI KRR i S FAE R R s [ ],
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R, HB, B, S PORBRIE R ) H 255 7 OR A
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X, BREAE, SRR GPORAE AR ISR SR YR R
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FEIRSC. RBRACRH OR AERK S 3 L i T [ ]
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GAOTHR, AR, BERE, S ASEEAEE S AT INAR R
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moR)T, REE, met, L GrRaoG kI AT KA ik
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Effects of nano-carbon on soil enzyme activity, available nutrients and yield and quality of tomato in facilities

LI Jia-xin"?, WU Xue-ping’’, LI Xiao-xiu'", GAO Hui-zhou’, SONG Xiao-jun’, LI Sheng-ping’, HAN Zi-xuan’, LIU
Xiao-tong”, ZHANG Shuo’, LIU Yi-han® (1. College of Resource Environment and Tourism, Capital Normal University,
Beijing 100048 ; 2. State Key Laboratory of Efficient Utilization of Arid and Semi-arid Arable Land in Northern China,
Institute of Agricultural Resource and Regional Planning, Chinese Academy of Agriculture Sciences, Beijing 100081 ;
3. Beijing University of Agricultural, Beijing 102206 )

Abstract: The effects of nano-carbon addition on soil enzyme activity, soil available nutrients, and tomato yield and
quality were studied. The experiment was conducted in a greenhouse in Shijiazhuang, Hebei province, with four fertilization
treatments: chemical fertilizer (CK ), chemical fertilizer + water ( CKH ), chemical fertilizer + 0.1% nano-carbon ( C1 ) ,
chemical fertilizer + 0.3% nano-carbon ( C2) . The effects of nano-carbon on enzyme activities related to soil carbon
and nitrogen conversion, nitrate nitrogen, available potassium, and tomato yield and quality were investigated. The
results showed that: (1) Application of nano-carbon significantly increased the activities of soil B -1, 4-glucosidase,
B -cellulosidase, P -1, 4-N-acetylglucosaminidase, and leucine aminopeptidase. (2) Application of nano-carbon improved
the soil nitrate nitrogen and available potassium content. During the peak harvesting period, soil nitrate nitrogen content
increased by 50.7% and 122.8% in C1 and C2 treatment compared with CK, and by 46.1% and 115.9% compared with CKH,
respectively. At harvest, soil available potassium content was 32.0% and 35.1% higher under C1 treatment than those of CK
and CKH, 52.4% and 55.9% higher under C2 treatment than CK and CKH, and 15.4% higher under C2 than C1 treatment.
(3) The application of different amounts of nano-carbon showed the effect of increasing yield and improving the values of
some tomato quality indexes. The addition of appropriate amount of nano-carbon to fertilizer could improve the activity of
enzymes related to soil carbon and nitrogen conversion, improve the utilization and conversion of carbon and nitrogen in soil,
and increase the content of nitrate nitrogen and available potassium in soil, which had the potential to increase the yield and
improve the quality of tomato.

Key words: nano-carbon; fertilizer; soil enzyme activity; soil available nutrients; yield; facility tomato




