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i B IRRAAEAYRE IS EREARIRER EREOY R, FLREEHRIEEMRGENE, R A
ZHRE, RE_RE (ARfEH5) 3 KFRLMME @iRIELH, 575 3 AeAE (N1: 0mgkg £, N2:
200 mg/kg £, N3: 400 mg/kg £) A= 3 NaeA k2 (Cl: 0ghkg £, C2: 2gkg £, C3: 4gkg £) RR4A
SR EHERAK, FERM., LSRR EARER RBITH 0, LERXEY, AR, MR H B R TS
mAEK., FESMR. ASHERREE RBFY R RIMIE KT (P<001) REFARF (P<0.05) . &
FREF AR FIER, AR, ASRNW. TEADLMYZ G GRS, BB, REX KK,
RIPHE ARG A S a4 YH, N2C3 A TR B RAIKIE; N2C3 R Fri@mir, FrekE, *2, 4%
CHERTEED THALE, REX EH R BT AL, B, AHFETHARE TR ERLELK K
TR E ML LIE (&R 1.52 ghkg, A A 191.9 mg/kg, #2047 323 mgkg) ¥, % Ry A E A 200 mgkg £,
ARG ERNEN 4gkg LA THREK, BARMK, SREX KRBT HBIFOG K.
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i 3 I A SRR 5T 2% A 1t 7 i AR 45 2k U
PR T BRRIE TR AR AN AL 5 S Ao DA 3t ] A L
RS Tl 1 5 306 5 B AP 6 o R VA A2 0 o AN SR B
AEZCH, AT TR B IR R, (7R 456 i
WIS 2B 7 SEBR T IR A FC o AHIF FE 38 I i it
BICHEC LY R ARG, N H R BT v X
it 3 Tt Ak S B IR AT 5 A e AR SRR 2 AR

1 RS

1.1 I XHER AR

RIS TE H R A8 BB T X S
(102°51'E, 37°40'N) #47, R4 X 4K 1510 m,
EHAIR 7.8 °C, FEWI 152d, FA/KE 145 mm /A&
F, AR KE 2021 mm, =10 °CHE A IR
3250 °C, K PHAEHE 5T & & 580~660 kJ/em?,
DLt R K 3.
1.2 REME SRR

AR ok B B R S R 7 i HAR 45 4 Uk
e EM ., BREARE S, KE 0~20 cm -
B, Z i RAERST, i 50 HiF, AR, %
AR FUONA LR 72 g/kg. &% 1.52 g/kg-.
TR %0 522.2 mg/kg A 24 191.9 mg/kg R
323 mg/kg. pH 7.63. HLFZ* 611.5uS/cm. HHE
0.95 g/cm?,

BEREYI N (Solanum lycopersicum) , i
Tt g 21 R R Ry 802; AW R v T KA
o, HHIRTRESLEEI OB IR A FIEft, AR
T M OB R B 42.21% SR 5.34 glkg.
SA11.23 g/kg. B 2.32 g/kg. BREAEL 61.22%.
pH 8.78 Bllff %1 125.33 mg/kg A %% 65.23 mg/kg-
A 125 mg/kg. BERBIE VAR IR B, FUIEHY
13 fE RN, Hok 2/3 TEAEK WA 4 2 B
Jiti o AR BRI 430 D A S AU IR A R
FRAN . T AL FE A | A I8 e H & AH R (53900 P2Os
100 mg/kg +, K,0 200 mg/kg +) , HI{ENILHE
N o

WG H R (K 30 cmy HAR 40 cm)
At 10kg. RHZHRTREXHIRKE . FILW 3
AR, 43908 N1 (0 mg/kg 1)« N2 (200 mg/kg
+) . N3 (400 mg/kg +) 5 A 3 NKF,
3R C1 (0 g/lkg £ « C2 (2 g/kg £) . C3
(4gkg 1) . Z2H B RIEERRHE, 4
Aib R B SR TE RS 150 B AR SR A AE YR =

B 6 ANER, BAEZEM 1 FRKH—H
MG, St 54 . 3K (R FEAE H R FF K &
40% /47

1.3 MEERSHZE

131 AK#AR BMCHEERIRKE ST
AR, A RO AR 5 2 3= 2K T (1 BE 5, e
P AR R (DWKC-2038, HuMl 4 ) 4
HIABRAFD WilE 223500 E 3 om &b B ZEHH AR
K m N 3 A KRB, A= K B
0.780211,

132 RkbeHhH EHRMBELE AN, &R E
- 9:00-10:30, FHMEH#EAEE A (LI-6400XT, 3%
D W5 F h i B 2R R (T L A HE (P,
SALGE (G FHEE COKE (C) 54,
BANCHEEENE 3 K. BMEFEERFEKE
(1) 3 PR A RE R, H F R4 5 AL (SPAD-502
Plus, HA M & A s m T 28 3 B (A
SR A R (SPAD 1) , BN IIE 3 X,
B EME .

133 FEfesm/f EE 3 A HA RN R
R R P R E, (PRGN RETE. H
bR R RO E A o > Ab T3 R ok v 358 25 4 FH
FHEMA K, TR, 44K C (Vo) &R
FRAR I e o FH AR R — BB L By s v A
o, RAHEREENE Ve s &, RAS 6
FETHENE B AL R & .

134 #HE. LERERBARLE RH AN
A A AT NG TR, A B SRAKBE R AR R
JE Bl - 458, WK AR T 5 RSP RRE AR .

A FE AR RS LIRS B, KR
RIMPBETH, AT RIS S E.

B 50 g ff L4, SR SO0 D1 2 R Sk
BALFE, UM GE L i s, #E B T
IR S = .

1.3.5 ARFF X RIPE KA B K R K 4%
BT, FRHLEEE 1 g, ARSI JIEAR S mm
PINBE, TRNBEM R, AL 1%[1) NaClO
W, FNFRIR 150 % /min 33% TR 5 min, 7
PO AE LR A Oy, TR R N AT SR AR 45 4R
UELOE- e

1.4 HIELIE

KX H Microsoft Excel 2010 #44-4 #7154k 32 %
W, 12 H SPSS 21.0 FA xR G H 4 HE AT 7 Z 50 B
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(P<<0.05) .
2 RS9

2.1 SBEFIE R EAEXTE A E KA

It o5 Tt 20 P A P B ) 38, A A
M AT AR Y B ERERE S, B A A
PRI AR (NICL) B (R 1) o Fikk
T N2C3 AbFH e, N3C2 AbF Kk, N2C3 5
N2C1. N2C2. N3C3 ibPija =R AR E, HEH
T AR AL BT AR, N2C3 A3 i 2R R
B (11.02 mm) , NI1C1 AbFE &40 (8.10 mm) ,
N2C3 # N1C1 A B2 15 36.05%, N2C3 5 N3C2
AbERA) ZE AN, HHAMA PSS R, At
A N3C1 AP K (16.99 cm?) , N2C3 AL FEIK
#z 1 R[B, £YIREESERRS. EHRANMERAEID

Table 1 Effects of nitrogen fertilizer and biochar interaction
on tomato plant height, stem diameter and leaf area

AbF M EXil TR

Treatment Plant height (cm) Stem diameter (mm) Leaf area (cm?)

NIC1 37.33+1.02¢ 8.10+0.19¢ 10.43+0.09¢
NI1C2 37.90+1.40c 10.21+0.19bc 12.29+0.21f
NI1C3 39.00+0.60c 9.73+0.34bcd 13.33+0.17¢
N2C1 47.30+1.06ab 9.35+0.13d 12.4840.19f
N2C2 47.77+0.75ab 9.88+0.20bcd 14.17+0.10d
N2C3 49.67+0.59a 11.02+0.32a 16.31£0.14b
N3Cl1 36.37+2.92¢ 8.40+0.08e 16.99+0.09a
N3C2 44.07+2.33b 10.40+0.25ab 15.83+0.24bc
N3C3 45.33+2.12ab 9.5140.22cd 15.63+0.23¢c

FFIA /NG FEERRTE P<0.05 K PFEREE, TH.
Different lowercase letters in same column indicate significant
differences at P < 0.05 level, the same below.

2 (1631 cm?) , NICI #/ (10.43 cm?) , N3Cl
Ab PR35 0 2 v T At AL 3, R A A B I TR AR v
4.17%~62.90%. LA F30, & R ENEAAEY R 4
ARettmE MR, Hd N2C3 b EACR AR
22 REMEREENEMEEFERMER

2ENFN

T Pov Gsv Civ To 1 SPAD 1 Bt %5 it %
JEFNAE Py B 1Y) 39 I B A 38 B e T v JE PR AR
B, FIRFER Pos Gss Civ T 538 bR T AL AL R
BIm TR (N1C1) A4bBE, SPAD {HER N1C3 kb3
Ah, HAGFEHESET NICT 4F (F2) . Hi,
At A P LAN2C3 Ab 3 1, 9 15.98 pmol/(m?-s),
5 o Ath b B A BL 3808 31 5 3 22 R KSE (P<<0.05)
g oAl A B R T 24.94%~93.46% . G PL N2C3 Ab
PR, 1A 0.67 mmol/(m?s), 5 NIC1. NI1C2.
NIC3. N2Cl. N3CI fMIN3C2 b =R EE, 5
N2C2. N2C3. N3C3 4bFf =7 AR, N2C3 4
P oAt MEFE 3R 5 9.84%~76.32%. Ci LA N2C3 4b
P, 1K 294.55 pmol/mol, 5 N2C2 R AT
%, SHMgERREZE. Hd, N2C3. N2C2
AEFR Ci 3% N1CT AL FRER 5 56.84%F1 51.99% .
T A N2C3 AbFRf s, 5 N2C2. N3C2 kbHZ 7 A
B3, SHAMAEESEE. K4, N2C3. N2C2,
N3C2 43 T, 73 W% NI1C1 #2715 84.11%. 61.24%
F167.83%. SPAD {H LA N2C3 Ab# % i, & HAth
A FRIR T 2.09%~45.51%. LA BB, & B &L
FEY R A Rede M At & PERE, N2C3 AbFih
A1t BE B O

*2 AR, £YMREENEILEFHERIFNT

Table 2  Effects of nitrogen fertilizer and biochar interaction on the photosynthetic characteristics of tomatoes

A3 Treatment Py [umol/(m?s)] Gs [mmol/(m?s)] Ci (umol/mol) T; [mmol/(m?s)] SPAD
NICl1 8.26+0.16d 0.38+0.03d 187.80+2.69¢ 2.58+0.04¢ 45.33+1.76¢
NIC2 11.76+0.08¢c 0.42+0.02d 244.36+2.49¢ 3.38+0.33cd 47.20+0.87¢
NI1C3 11.38+0.07¢ 0.50+0.03¢ 216.24+2.19d 3.04+0.28de 44.67+291¢c
N2C1 11.56+0.13¢ 0.55+0.03bc 264.42+2.68b 3.71£0.11bcd 55.00+1.15b
N2C2 12.37+0.05b 0.61+0.03ab 285.44+2.99a 4.16+0.33abc 60.67+2.03ab
N2C3 15.98+0.14a 0.67+0.02a 294.55+4.28a 4.75+0.08a 65.00+2.52a
N3C1 12.41+0.20b 0.51+0.01¢ 255.98+8.23bc 3.57+0.25bcd 59.67+0.88ab
N3C2 12.79+0.50b 0.54+0.02bc 193.88+2.67¢ 4.33+0.10ab 62.67+1.20a
N3C3 11.14+0.07¢ 0.60+0.02ab 253.24+1.66bc 3.86+0.43bcd 63.67+2.33a

2.3 REFMEMREAEXNEW~ERGBROFE
It Tt RIE A A R G, A A

R, PRER. WANLER. AR Ve &
BRI ERENES, P dbBd N2C3 &,
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NIC1 AR (R 3) . AR E. HRIREFM
Ve B bR, N2C3 Ab 2 55 o Ath 4k 2 340k 3] &6t 3% 2%
S, BRH A A TG v I L 43 00 3.91%~43.95%

9.98%~49.00% 1 6.40%~92.10% . & i #. 5 H 1%
N2C3 5 N3C1. N3C2 b =R AR Z, H5HA
Ab T A B 2k B8R 2, N2C3 Ab B H At AL BRAR 75
1.79%~87.12%. AL 2 N2C3 5 N3C1 b %=

SR, SHAGEAEIAR]EE, N2C3 A
TG HL A b B 5 7.32%~144.44% . 3 A6 AT I
B N2C3 5 N3C2 ZRr AR E, 5HARAFEAH L
A BT, N2C3 ib B H A b #E 42 & 3.00%~
43.28%. LA EFRB, & E IR A % & AT D
PR MRS, b N2C3 A HE & i
i o B A

x3 AR EYREEXNERTERMARBZMN

Table 3  Effects of nitrogen fertilizer and biochar interaction on tomato yield and quality

s FeE (gikd FURE HUREAT FHILLER AV RN Ve
Treatment  Yield (g/plant)  Single fruit weight (g)  Single fruit diameter (mm) Lycopene (mg/kg)  Soluble sugar (%) (mg/kg)

NiCl 346.13+7.22¢ 74.86+2.57d 39.43+1.28¢ 0.5440.02f 3.35+0.08¢ 78.19+0.48h
NI1C2 355.21+5.79de 86.95+2.53¢ 57.90+1.35¢ 0.65+0.02¢ 4.06+0.05¢cd 88.92+0.39¢
N1C3 366.73+5.98d 95.09+1.55b 51.80+1.55d 0.824+0.01d 4.30+0.05b 99.54+0.23f
N2C1 411.24+2.95¢ 94.73+2.64b 55.04+1.27cd 0.75+0.03d 3.97+0.10d 88.08+0.58¢g
N2C2 464.11+3.22b 101.4242.05b 65.67+1.66b 1.09+0.05b 4.22+0.06bc 125.26+0.50d
N2C3 498.27+4.74a 111.54+2.97a 73.78+1.00a 1.3240.03a 4.80+0.06a 150.20+0.55a
N3C1 479.46+5.04b 94.42+1.96b 72.42+1.45a 1.23+0.03a 4.09+0.05¢cd 132.15+0.46¢
N3C2 479.50+3.62b 99.26+2.02b 72.48+1.45a 1.01+0.04bc 4.66+0.06a 141.16+0.51b
N3C3 463.84+4.33b 97.20+1.64b 65.62+1.39b 0.96+0.03¢ 4.21+0.05bc 115.28+0.50e

24 FREBAMEXKEENBEMIRGEZBIIEHR
A
b 55 it R AN AR B TR, AT AR [
FEE R AR 2 B B RNl /D T A AR 4 4. AR5 4k s
IR (R 4) . AR R E & 2 R A,
MRAEH. R 45 2k HUEURT e 9P K 2 B0 5 B P T )
#, N2C3 AbPRAR H % =, 1A% 73.53 g; N1C1 &b

FHEAK, A 29.48 g; N2C3 4bF 5 N2C2. N3C2
WhERZE AN, HHAMAREZE R BE . N2C3 4
PR AR A5 A AR 4h 2R B R B R AR,
9 388.67. 454.33 H1 3240.67, & F KT HAh kLB,
BAAR IR FE 20 N 3.56%~26.57% 7.84%~24.61%Al1
10.89%~32.66%. LA F3RBH, & B 1 EUEFI A= 4 %
] DA R 2 AR 46 2k HUOR R R AR G

x4 R EMREENEMREZ BTN

Table 4 Effects of nitrogen fertilizer and biochar interaction on tomato root-knot nematodes

AbFE Treatment HRE Root weight (g) HR 4540 Number of root-knots 2 112 Number of nematodes H5P%L Number of eggs
NIC1 29.48+0.48¢ 529.33+4.70a 602.67+5.36a 4812.67+51.40a
NIC2 31.21£2.17¢ 523.00+7.51ab 532.00+6.43¢ 4338.33+£62.65b
NIC3 34.27+£2.59¢ 510.00+4.16ab 511.00+5.29d 4130.67+£54.91c¢
N2Cl1 61.80+£2.17b 446.33+£8.57d 534.67+6.57c 3713.00+80.65¢ef
N2C2 66.50+2.21ab 403.00+6.51f 493.00+9.07e 3636.67+38.52f
N2C3 73.53+4.22a 388.67+5.24f 454.33+4.70f 3240.67+41.95g
N3Cl1 60.76+3.07b 475.00+£7.37¢ 528.33+4.33¢ 3890.33+44.21de
N3C2 65.42+2.25ab 425.67+8.51¢ 500.33+4.91de 4024.67+58.72cd
N3C3 63.85+4.32b 507.33+1.20b 572.00+1.15b 4470.67+86.90b

25 FEMEMREEMEMEK. 2. BR.
KEFFME RIRGEZ RIEFREZ A B2
Jitn RS B Ahdk . ZERL. MPTHAR . DA
P (Pav Gsv Civ Tv) « SPAD . FoHE. B H,

PRES, mBfEbr GEALLER . AR, Vo
MRE . MG, S HAIORn H O 4 1) 52 35 18 31 A
BEKFE (P<0.01) (F5) 5 HeAEDmITE M
ZOML M, e AR (P Gy CD L TR
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x5 AE. £YRAM_EEENEREK.
e, MR, AT RIRG L RIEtRF0
Table 5 Effects of nitrogen, biochar and their interaction
on tomato growth, yield and quality, photosynthetic
characteristics and root-knot nematode indicators

2% Factor

A MR MR
Ttem Nitrogen Biochar BN
rate (N) rate (C) (NxC)

# Plant height ++ + ns
Z2H Stem diameter ++ ++ ++
I HIFY Leaf area ++ ++ 4+
Py ++ ++ ++
G ++ ++ ns
G ++ ++ ++
T: ++ + ns
SPAD ++ + ns
FeH Yield ++ ++ 4+
HLJLE Single fruit weight ++ 4+ +
HIREAZ Single fruit diameter ~ ++ ++ ++
FHL % Lycopene ++ ++ ++
Al ¥ MERE Soluble sugar ++ ++ ++
Ve ++ ++ ++
HLH Root weight ++ + ns
FR&5% Number of root-knots ++ ++ ++
2§ 1147 Number of nematodes ++ ++ ++
HIF% Egg mass ++ ++ ++

“+7 FIRTE P<0.05 KF L EEMRK,
FREMR, “ns” RARTLEEMK.

“+” indicates significant correlation at P <
significant correlation at P < 0.01 level, “n
correlation.

“++7 FIRP<0.01 KF

0.05 level, “+ +” indicates

”

s” indicates no significant

pRE, BRER. SIESR (FEHALR. T
PERE. Vo o MSEE. Zhhidr. dionsk. BRe.
SPAD fH . T FIAR H (1) 520 ik Bl 2 2 (P<0.01)
B (P<0.05) K [RIN, %I ATt AR )
R AW HAEB S BRA RS . Gow Trw SPAD fEHAA
FR B TE 2 25 A, X A A B 1 R e o 21 A 5
F (P<0.01) B ZE (P<0.05) /KF. U
JEFAEY RIS F MK FREAA. AR L
R &5 2% BRI A A R R B i 52 o
26 EmEK. FE. MR XEFMERIREZ

HigtRE XM S

AN TR BB AN A= 4 ¢ e A EE R e g0t bk v S AR &
HEMBZESHEK, SRAHERZENMHEX, 5
ZEf . SPAD 1. PR Gsv CiFI Tr M2 IEAH
Ky GHEMAEK. ATHEMERE. VoA PR EEIEM
K (FRe6) . ZHEHRMMEE . LM EREE
ke, SAIEMERE. Py T E2AREE EMHK, 5
EMAE. Voo G BRFHIEMIL, MH SR
B, BB EWREENMEL, 5 SPADE. P&,
TR WA Veu Poy Gsy T 2R EIE
K, 5 GEEZFIEMK. SPAD HMRLEH 2
W E A, SREHEEE ML, H5E.
TAAER . WHEMERE. Voo Pay Gss GAI T B2
BEIEMK. mEEREH. &HBEREE R
MK, HFEAMAR. WIHEMHER. Vo P Gsy Gi
AT BRI, FMAR SR LR

*o BEK. FE. ®ER. AEHMERRELRIEREX ST

Table 6 Correlation analysis of tomato growth, yield and quality, photosynthetic characteristics and root-knot nematode indicators

¥R Index SD LA  SPAD Y L SS Ve P» Gs G T; PK NN
PH 0.502" 0367 0.616™ 0.526™ 0.404" 0486" 0.407° 0469" 0.740 0.576"™ 0.662" -0.692" —0.448"
SD 0.416" 0365 0345  0.384" 0.799™ 0.484° 0.696™ 0.446" 0350 0567 -0.533" -0.751""
LA 0.804  0.908™ 0.905™ 0.797" 0.935" 0.750™ 0.704™ 0435 0.712" -0.572" -0.599"
SPAD 0.907" 0.745™ 0.599™ 0.798"™ 0.560" 0.717 0.507" 0.727" -0.666" -0.410"
Y 0.906” 0.666™ 0.916™ 0.661™ 0.755™ 0502 0.738" -0.738"" -0.535"
L 0.707 0.927" 0.786™ 0.704™ 0.591" 0.660 —0.705" -0.692"
SS 0.806" 0.817" 0.667 0.365  0.707" -0.643" -0.833"
Ve 0.797" 0.680" 0.387° 0.736™ -0.734" -0.710"
Py 0.669™ 0.591™ 0.711"" -0.698" -0.845™
G, 0.645 0.700™ -0.707" -0.582"
G 0.524™  -0.559" -0.521"
T; -0.758"* -0.655"
RK 0.797"

PH: #&, SD: Z5Ml, LA: WA, Y: /=&, L: HALE, SS: AlEMENE, PK: R4, NN: Z8d¥i.
“rr RINIMEIEREE KT (P<0.01) .

(P<0.05 ,

" RS AT

PH: Plant height, SD: Stem diameter, LA: Leaf area, Y: Yield, L: Lycopene, SS: Soluble sugar, RK: Number of root-knot, NN: Number of

Wi

nematodes.

indicates significant correlation at P < 0.05 level, “™” indicates extremely significant correlation at P < 0.01 level.
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HEWEENMKL, SEMEM. Voo Pas G,
CiRl T, 2% 53 IE A Al vERE SRS 5. &
HEERBEERMER, 5 Ves Pov Goo T 2T
FIEA. Ve SRS, 28 s 2 W 53 Tl ¢,
5Py G, TIEWEEZEEMK, 5 CGELEIEM
Ko P 5K BB EMBZENMEL, 5 G
G I EWBEFEIEM*. G SMREH. LhHs
WMBEMMEEL, 5C. EWRBELFHEL. G5
REAEH . KRB EMBENML, 5 T EMEE
IEAHE. Py SHREEH. &0 B0k B E U .
REER G2 M R R F EMX. UL EUER
i =AY R B T AR M
SPAD . F=f. MR FEATERE, 0] TR &5
Hi2 Y,
3 g
3.1 REBAEYRERMNEMEK, FEMEER
oA
BEMEBKEKTTHENEZEER TR
—, fEEMAEKKEPEEEREMEN, &M
BNRAE— B F2 R AN RE 0% I 13 7 i A Ak 2E K R
H, WREEAG, 8RN T ik kT R
AR RIS, R FLLE RER B, FAEFI AR
XoF 7 R SRR I TR FR R e 20 B T A
#F (P<0.01) BEEKF (P<0.05) . FiEEIE
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Effects of Nitrogen Fertilizer and Biochar Application
Rate Interaction on Growth and Root-Knot Nematode
Disease of Greenhouse Tomatoes

Zhou Qi, Wu Fang, Wang Zhenlong, Xu Zhipeng, Deng Chaochao,
Shi Zhiguo, Zhang Jing, Su Cuicui, Yu Yalin, Zhou Yanfang

(Gansu Academy of Agri-Engineering Technology, Lanzhou 730000, Gansu, China)

Abstract To explore the effects of combined application of nitrogen fertilizer and biochar interaction on tomato
growth and root-knot nematode disease, a suitable nitrogen fertilizer application rates and biochar application
rates were screened. A two-factor three-level randomized block pot experiment design was adopted to study three
nitrogen application rates (N1: 0 mg/kg soil, N2: 200 mg/kg soil, N3: 400 mg/kg soil) and three biochar
application rates (C1: 0 g/kg soil, C2: 2 g/kg soil, C3: 4 g/kg soil) were used this study. The effects of different
treatments on tomato growth, yield, quality, photosynthetic characteristics and root-knot nematode indicators
were analyzed under different combinations of treatments. The results showed that the effects of nitrogen
fertilizer, biochar and their interaction on tomato growth, yield and quality, photosynthetic characteristics and
root-knot nematode indicators all reached extremely significant (P < 0.01) or significant (P < 0.05) level. With
the increase of nitrogen fertilizer and biochar application, the growth, photosynthetic characteristics, yield and
quality of tomatoes were showed a trend of firstly increased and then decreased. The number of root nodules,
root-knot nematodes and eggs were showed a trend of firstly decreased and then increased, reached the lowest
value under the N2C3 treatment combination; The leaf area, net photosynthetic rate, yield and vitamin C of the
N2C3 treatment combination were reached significant than other treatment combinations. The number of root-
knot nematodes and eggs were significantly lower than other treatment combinations. Therefore, in the facility
soil (total nitrogen 1.52 g/kg, available phosphorus 191.9 mg/kg, and available potassium 323 mg/kg) infected
with root-knot nematode disease in the Hexi area of Gansu province, the condition of 200 mg/kg nitrogen
fertilizer of soil and 4 g/kg biochar of soil was conducive to tomato growth and quality, and had a good control
effect on root-knot nematode disease.

Key words Tomato; Biochar; Yield; Quality; Photosynthetic characteristics; Root-knot nematode
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