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Table 1 Physical and chemical properties of soil profiles in experimental plot

+JZ/em M E KR/ (g/g) 2% /(g/kg) 2/ (g/kg) 441 /(g/kg) L/ (mg/kg) FER/ (mg/kg)

Soil layer Field moisture capacity Total N Total P Total K Available P Available K
0~20 18.7 0.85 0.86 8.1 30.73 407.55 7.54
20~40 18.9 0.87 0.84 8.3 29.16 403.25 7.71
40~60 19.1 0.92 0.87 8.1 30.21 410.65 7.68

AN TR A6 B 08 3K R olk # (NaCl & 15 >
96 %6 ) FL il T B o it AR FH PR R (N2 46.4 %) F B R
AN (K:28.72% ,P:22.75% ) , Wi R — AU B0 it FH 4=
Sk 188 kg/hm?, 8 56 /1N X A FH ] 25 B0 it 5 224 b {2
Fr—2, BEMRAR S B AN 2 R .
1.3 MEHERSFHE

DA SPAD B . 78 il T- 785k A9 46 3 SR 52 i
TR RGN | A A BRI B 3 AR A S8 5T AR
FEAMMERE BRI 3 58 467 R iy ik e EA T 5 , - BOF

YA ol H 4 485 300 &% 3R X SPAD-502 PLUS
(Konica Minolta, Japan )il ;£ SPAD (soil-plant analy-
sis and development){H. .

2) JCEFRE . TEIN T A A AR SRS K
I I B R AP PR R, B A B I 3 Bk
ST BUAE AR RN R B 5 4 2 1] B AT AL
Zebric . fii FH Li-6800 %4 (Li-Cor) fH #5206 4 5
SO E I T2 A A 4 )2 1 BH I ot AR P, 28
R T, AL G MBI COMRE CAFZSH. ME

R2 MIFENEFHEDERS E

Table 2 Irrigation schedule of processing tomato during the whole growth period

HEOK ML 1 /d

Irrigation and

TR N LL A/ %

Ratio of irrigation

K NS R
Frequency of irrigation
and fertilization

fertilization cycle and fertilization

CE ] HEIA/H) gt iE) /d
Growth period Date(Month/day) Length of time

18 Seedling stage 05/05—05/31 26
1E3 Flowerin stage 06/01—06/20 20
AR 06/21—07/15 25
Fruit enlargement stage |

%yf@}\*’ﬁ;ﬁ 07/16—08/04 20
Fruit enlargement stage [l

AEJY Maturity stage 08/05—08/28 24

414 FH M Whole growth stage 115

30 14.3 1
20 14.3 1
12 14.3 2
10 14.3 2
11 14.3 1

100 7
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IHHF R, COL T A 500 wmol /s, WL ANk |
F11:00—13:00, M F /K73 FIFHRCR (leaf water
use efficiency, LWUE = P,/ T/,

3L, TEM TSRS , AN e 6 HR K
PAG ST RIRRDEATINSE | LABARKTT , (035 AR i i L B
PRAHICRI R = 1
1.4 HIERSH

R IEEIE R H Microsoft Excel 2020 #4748, {fi
FH Origin 2021b #E£72: 5], SPSS Statistics 26 FET#E/K
WA EE it 0L 9 U 2 5 254391, Duncan’ s T53E1 7
BEVRR
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SPAD

AEFE Treatment
A B C 3 Fo7R I 300 A AR 2R SR I AN s . AR TR
/NG R R IRl —AE B AN [ AL B 25 5 25 (P<<0.05) . A, B

and C represent the flowering stage, fruit expansion stage and maturi-

ty stage of processing tomato, respectively. Different lowercase let-
ters indicated significant differences among different treatments at the
same growth period (P<C0.05).
1 AR UERBKSEREXNINTEAM
AE 4B H# SPAD EHI# M

Fig.1 Effects of brackish water with different salinity
and nitrogen application rateon SPAD values of

processing tomato at different growth stages

-, BB AL RE BB, i B SPAD fH 287 F B
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- ¥ 43 ) [ AR 3.88%6.5.05% . 7.05% Fl 8.91% .
11.28% . 14.28 %6 5 Jiti & 5 % i "L 7% 5 4E ) SPAD {i
PR 5 ) A 38 A S 5 K B e 2 A B, o
SPAD {H 2 ZHTHE A, 5 N1ARBAT N2 (N3
Ab BRSP4 43 038 T 4.28 %6 R 3.23 %65 WAL S i
St 10 28 AR FH G SPAD (B A i 52 (£ 3) .
X F NN T A A SPAD A =220 b B 1) 2
F R, BEAE UK AT P50 A0 3 i A=
WA, it 0 I 5 SPAD {H A 41 15 1 FH 3% 7 st
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Table 3 Two-way analysis of variance between
brackish water with different salinity and nitrogen
application rate on SPAD values of processing

tomato at different growth stages

5T 1) K A
Factors  Flowering stage  Fruit expansion stage ~ Maturity stage
S 30.864" 33.947 49.476™

N 6.719" 0.897 0.903
SXN 1.955 0.252 0.294

KR 0.01KF F22 5 3%, NI, Note:** indicate signifi-

cant at 0.01 level. The same as below.
22 HESHEREXIERE RN
H 2 423 BT, RN T & A0 B9 A8, 5 4k B X
R R A HUR AL T B 5 e 34 3K A%
BT, R F I B 1 A B ) 38 o 349 3% 1
/No 5 STAFEA I, S2 S3AFE T 28 Bl R ot
RS E 0 N % 6.74% .7.73% ,23.20 % Fl
26.90%.19.32% .38.57 % it &L 1 X AL T B 5
M) 35 BB 8 35 7K, 7 S1.S2 7K T Bifi 25 it L = 1Y)
B INTZ B A 7E S3IKTT Bl it 2Rt 38 o e 4
KIauk/ e 5 NIAFEAH G, N2 N3 AL HE S FL T
A3 EE N 21.01% F126.17 % . & 1k 5 it A e 052
AR X B R] CO, e BE (4 52 i i 3, S3NS AR ik
) B 15, 106 B B A A o i 2 11 4 T RS A
COMRIE =L B F R, N E AL F K 43
I 50 A 6 30 BE B 1k 32 %) 184 o s A 34, (R 5
NTE
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Table 4 Effects of brackish water with different salinity and nitrogen application rate

on photosynthetic characteristics of processing tomato at flowering stage

e g HOL G R/ SILFE/ Jiafa] CO, e % / M F KSR FRRCR/
pisz! [n;:lii?/%n%/s)] [pmol/(m*+s)] [mmol/(m*+s)] (pmo/mol) (pmol/mmol) Leaf
Treatment Transpiration ra;e () Net photosynthetic rate ~ Stomatal C(‘mductance lntercellul'ar C(")2 water use efficiency
(r,) (G,) concentration(C; ) (LWUE)
SIN1 6.71+0.61ab 18.6641.08ab 191.64440.86bc 224.49+15.46a 2.7940.15a
S1N2 7.35+1.20ab 19.53+2.10a 234.91+29.1ab 222.01+6.30ab 2.73+0.68a
SIN3 7.87+0.46a 20.07+0.46a 245.98+30.44a 204.23+8.69b 2.56+0.2a
S2N1 6.27+0.64abc 17.4540.89abc 147.19435.55¢d 217.00+6.95ab 2.81+0.41a
S2N2 6.99+1.25ab 17.6042.04abc 178.08+12.80¢ 225.84+12.33a 2.54+0.20a
S2N3 7.174+0.80ab 18.70-+0.93ab 191.25-+1.99bc 220.88+6.51ab 2.62+0.24a
S3N1 4.58+0.57¢ 15.03+0.70c 122.59413.46d 223.35+4.13ab 3.3240.52a
S3N2 5.8741.63abc 16.18+1.87bc 145.54418.38cd 216.99+12.05ab 2.9340.93a
S3N3 5.5741.01bc 15.7942.34c 144.97419.43cd 234.294+14.47a 2.86+0.21a
Jr 25T Analysis of variance
S 9.846™ 15.473" 26.595" 1.329 1.78
N 2.882 1.44 6.387" 0.092 1.03
SXN 0.164 0.229 0.332 2.996" 0.155

VE : AIFVEER S N R/ NG FRER R AL LR 22 57 3 (P<<0.05) , S AR (L HEAL I, N Sy AN [R] it A b 3, 43R AE 0.05 Fl

0.01 KF 2583 . TH. Note: After data in the same column, different lowercase letters indicate significant differences between treat-

ments(P<20.05), S refers to treatments with different irrigation salinity, N refers to treatments with different nitrogen application rates, * and

** represent significant differences at 0.05 and 0.01 levels respectively. The same as below.

P 2% 5 1] UL, 6 0 T3 i 0 SR S R KA L R
XF 75 6 AR GG R AL BE L] CO, R B2
F1R) 52 T Y57 38 SRR b 257K, S AR I H B B A
FRBE TN, 78 I SR 0l R R AL 5 B 3403 W
/N, B COL M FE B WG K. 5 STAMERAH L, S2.S3
A IR ZE I R A A BRI R AL S BT 4 0
T B 9.84% . 5.96% . 9.65% H1 29.16% . 23.45% .
18.41%, M 18] CO, He B 7 34 43 il ¥ Jn 25.08%% Fil
38.34 %0, Jifl 1 XoF 7% W R v A 5 R ]
CO, e B B 520 35 3 . 7K 7 S1.S2 K7 F , 28
¥ S 5 RV D' R 23 i A vt R B ) G o 387 3 v
K, HLTE] CO, W BE B W08/ s 76 S3/KF N, 28 %
' B 3 5 i 5 il 280 Ak ) 38 in 389 S 48 RS )N
JfL 1] CO, ¥ FE W Se i/ 5 3K . 5 N1 ARFRAR I,
N2 N3 Ab B 25 55 35 2 L A 35725 43 5134
19.63% .15.25% 1 24.81% .15.95%, fid [8] CO, ¥k
SRR 20.37 % F119.33% . WAL JE S5t A 13
AR X ] CO, e BE 1 52 Wi 1k 3] 8 257K 8-, S5 4E
WIAHTR], 7F SAN3 AL FE T ik El i i o AN A AR B I
KRR S — 3 I e 2R

FH 2% 6 434 AT A5, 60 T2 75k B9 B, i AL
XFZE I R A R AL MR CO, Yk BE

FI 5 7K 43 ) FH 503 04 5% i) 247 308 1) 8 3 /KO8, B A
FIN BB ALEE B IN, ZE 1 R v G R
ALY B N B R CO,L ¥R BE AT J 7K 43 F)
FRCRZWIE AR . 5 STABEAM FE, S2 . S3 4B 7%
B E 15 R by SR W i o B o N 2
31.21%.16.44% .41.80% F149% .28.25% .50.50%,
Ji () CO, e B I R 7K 43 1) FH 25038 57 35 43 530 35
0.58%0.21.96% F1 6.94% .42.34% . Jifi & i X} 7% 5
WA oL AR M E] CO, Mk BE I Fr Kk 43 ) Rk
= ibp- A 1 Preal T ) O I 4o N [ TR -/ L N 3
Jit5 3 6 5t L L AN [ ) AR A R A M 1] CO, Mk B 24 B
A B IG I 7R S1.S2 7K T, B A Tit A
AN, oA A B K 43 ) R kG
K E SSAKE T, MBS et KR #a . 5
N1 ARFEAA e, N2 N3 ARHT ] CO, ¥ B2 - 344331
TREA.94% F1T.71 00, Fot A BRI K 43 R
R BN 6.13% . 10.52% F1 7.41% .15.39% .
WAk B2 5 it RS 109 32 AR X 28 0 R 32 el
SR R 7K 3 1) R 1 52 i 359 3K 3 A B 3K OF
- F 7K 43 ) PR AE SN2 AR B R 3k 3 i 5, Ui =
WAk B B 3 i 2R BB 8 A5 2 45 1 i R K 4y R
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Table 5 Effects of brackish water with different salinity and nitrogen application rate

on photosynthetic characteristics of processing tomato at fruit expansion stage

. i COLMeE/ - Jr AR R IR/
Qb3 iﬂﬁﬁ};/ @%ﬁﬁi%/ /:“%LTEIFJ,;/ (pmol/zmol) (pmol/mmol)
Treatment [mr?ol((m“ )] [pmol/(m“: S [enrol/ ()] Intercellular CO, Leaf water use
Transpiration rate (T,) Net photosynthetic rate(P,)  Stomatal conductance(G,) ) .
concentration(C; ) efficiency (LWUE)
SINI 8.2941.29bc 21.03+2.55bed 385.13+51.14ab 148.894-22.53bc 2.5540.10a
SIN2 9.61+0.83ab 24.2041.86ab 386.13+50.73ab 101.934+19.90e 2.5240.08a
SIN3 10.2840.27a 25.58+0.47a 438.12+24.28a 95.00£12.29¢ 2.4940.07a
S2N1 7.25+1.04c 20.13+1.27bed 355.02+45.00bc 172.54+14.09ab 2.80+0.25a
S2N2 8.75+0.37b 22.99-+3.47abe 357.39-+45.65bc 149.32+3.36bc 2.62+0.31a
S2N3 9.41+0.8ab 23.47+3.97abc 380.27-+32.48abc 110.69419.93de 2.49+0.27a
S3N1 5.82+0.25d 16.694-2.30d 327.09+35.39bc 161.374-19.03abc 2.877+0.35a
S3N2 7.18+0.32¢ 19.4940.80cd 354.31+29.08bc 133.224-20.73cd 2.72+0.24a
S3N3 6.97+0.87cd 18.0341.47d 305.32+41.03¢ 183.8+14.33a 2.6140.35a
J7 22438 Analysis of variance
S 30.34™ 14.07™ 7.58" 15.34™ 1.71
N 13.57" 5.137 0.49 10.38™ 1.65
SXN 0.49 0.45 1.33 7.39™ 0.23
F6 AETHKERBKSEREIMIERK AL SHFENI N
Table 6 Effects of brackish water with different salinity and nitrogen application rate
on photosynthetic characteristics of processing tomato at maturity stage
MR/ HOL AR/ ALTEE/ Jii[a] CO, e g/ K Gy R/
Ab [mmol/(m?s)] [pmol/(m*+s)] [mmol/(m*+s)] (pmo/mol) (pmol/mmol)
Treatment Transpiration Net photosynthetic Stomatal conductance Intercellular CO, Leaf water use
rate (T,) rate(P,) (Gy) concentration(C; ) efficiency (LWUE)
SIN1 5.0740.07b 21.07£0.73b 433.26+16.77a 261.3-13.48ab 4.1540.20d
SIN2 5.28+0.04a 22.25+0.58a 436.82+24.02a 256.09-10.88ab 4.2240.08d
SIN3 5.42+0.04a 23.20£0.93a 465.06+55.18a 205.48+21.15¢ 4.2840.16d
S2N1 3.6340.15¢ 17.5240.32de 244.45+15.81bc 267.27+1.33ab 4.8340.17¢c
S2N2 3.824+0.07¢ 18.4740.34d 273.43+29.77b 250.56+18.34ab 4.8440.02¢
S2N3 3.4040.01d 19.594+1.13¢ 259.174+38.88bc 209.22+0.85¢ 5.76+0.34b
S3N1 3.02+0.01e 15.5740.45f 215.83+43.13bc 272.92+£7.07a 5.16+0.14c
S3N2 2.5740.28f 16.7640.18e 240.13+35.61bc 255.27-+7.14ab 6.57+0.77a
S3N3 2.4540.04f 15.3940.28f 204.92+3.44c 244.88-+16.29b 6.280.04ab
7225381 Analysis of variance
S 1215.978™ 227.168™ 120.663™ 4.807" 77.812"
N 4.679 11.752™ 0.766 33.238" 13.381"
SXN 17.018™ 4.678" 0.785 2.389 7.092%*
£ U <R o i Y 9 | WG 1) U B3 -5 VO (S

RN A R B ST R /N e ) CO,
e J3E D) 2 el /N IR K R H A B I oK g
IR 35 T, i 2B 0 B2 5t S ) 52
HAR IR ZE 1 AR G AR A K 23 AL
ALK BN B FE R o B Dy S3KAE I X
T3 il ' R A A A A A P e A I e R A
Jith 2 i (N2) BE 8 2 35 v 7 16 B2 9 UK 4 ok /Y 1

23 WHhESHEREXNMIEHR=EH N
2% 7 AT A R [l 8 Ak B o Jn T e i B ik SR 4
PRI BT R 0 5 M TR B AR K BEE
IRA AR EE R BE T, SRR SRR, B T A e R A
N R, 5 ST ARBEAA EL , S2 kb BEER LB S ECF
IR 1.79% , #5  B RN 7 o B R AIG 4.97 %6 AN
3.33%0, S3 Ak HL R ¥ #4943 S AR 7.16%6 . 10.00%6
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Table 7 Effect of brackish water with different salinity

and nitrogen application rate on yield of processing tomato

LIRS

ML/ g

Trfaiti@ent Fruit number per ~ Weight o'f single fﬁ%Y/fell/;mZ)

plant fruit

SINI 48.67+2.08abed  41.2140.98abed  160.53+9.94abe

SIN2 50.00%=2.65ab 43.16+1.26ab  172.80%13.95ab

SIN3 50.33%2.52ab 44.4441.54a 178.93410.86a

S2N1 49.6742.08abc  39.45+2.56bcd 156.5347.26bc

S2N2 51.33+1.15a 41.03+2.62abed  168.53+12.04ab

S2N3 50.67+2.52ab 41.924+1.88abc  170.13415.14ab

S3N1 45.3342.08d 37.77+£2.12d 136.804-5.6d

S3N2 47.0041.00abe 38.71£0.67cd 145.60+5.6¢d

S3N3 46.00+2.00cd 39.44+3.43bed 144.8046.93cd
J7 225381 Analysis of variance

S 11.487" 9.672" 19.209™

N 1.333 3.211 4.334"

SXN 0.09 0.108 0.205

16.61% o il &0 X I T2 5™ £ i 52 i ik 3] dnd 27K
- Bt 2 i R N, 7 e SR I A
N1 &b BEAR FE , N2 N3 Ak B34 43 51 38 T 7.29 %
8.81% . Wk it 2 et Y 58 FLAE F X B p SR L o
T A R R AN 3 . RITEAS R
AbFETT 38 it 28U AT AR v R 0 7 o (AR
T A R it e X P A A R O
/N
3 i it

YA R T A KR B AR U
BREE, HUSUKE RS, FE PR, &
R I K oA RO R B ) SRR 32 B IR
L T TG P RO AR R RS I R T 5 | R A R Y
SALREE ZE I HOR oA s SRR CO, Mk B &
AR, A PR B AN RIS

£ 2 FE G A R G B B A BRAE AR, iE
SPAD AT LA et 4% 2 AR XA 5200 ACRIF g 4%
TR, B VE K 0 A BE G 38 3 o e R
SPAD {2 ¥ 98 /Iy , I Bl 2 A= B B 1 1 4 2 ek d 22
Ko WIS R, thbhin T LB E R A
SPAD {E B R T R s IRl 35 £ W s B i 14 i
T o ARG % S VR 9 S B Bl A R A Y
B, KGN A SPAD B 2 T RS, H YRk B ik
100 mmol/L DA L1}, ih - SPAD {B i 3 T R . sk
SELTRE g FREAS 24 ER W KT 100 mmol/L i

Mkt B SPAD A i EFEAK . 202 th T kK
VEIE BT W 20 e ARl A W 40 e A7
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Effects of regulating nitrogen and salt on
photosynthetic haracteristics and yield of processing
tomatoes under mulched drip irrigation

LI Xuanzhi,ZHANG Jinzhu, WANG Zhenhua, LLIU Jian, LIANG Hongbang

College of Water Conservancy & Architectural Engineering, Shihezi University/
Xinjiang Production & Construction Group Key Laboratory of Modern Water-Saving Irrigation/
Ministry of Agriculture and Rural Affairs Key Laboratory of Northwest Oasis Water Saving
Agriculture, Shihezi 832000, China

Abstract The processing tomato variety Jinfan 3166 was used to study the effects of synergistic regu-
lation of brackish water with different salinity and nitrogen application rate on photosynthetic characteristics
and yield of processing tomatoes under mulched drip irrigation to rationally develop and utilize brackish wa-
ter resources in arid areas. Nine treatments of irrigation mineralization levels including 1.0 g/I. (S1), 3.0
g/L (S2), 5.0 g/L. (S3) and nitrogen application rates including 180 kg/hm* (N1), 240 kg/hm* (N2),
and 300 kg/hm* (N3) were set up. The results showed that the SPAD value, transpiration rate (T,), net
photosynthetic rate (P,) , stomatal conductance (G,) and yield of leaves in processing tomato decreased
gradually with the increase of irrigation salinity at the same nitrogen application level, and the leaf water
use efficiency (LWUE) increased significantly at the stage of mature. The increase in nitrogen application
(N3) significantly increased the SPAD value, T,, P,, and G, of leaf at the levels of S1 and S2. The N2
treatment at the S3 level had the best promotion effect, and the yield increased by 11.46%, 8.69% , and
5.17% compared to the N1 treatment, respectively. There was no significant difference in the yield of pro-
cessing tomatoes under the N3 treatment at the levels of S1 and S2. It can be concluded that a salinity of
3.0 g/L irrigation and a nitrogen application rate of 300 kg/hm” can promote the photosynthesis of process-
ing tomatoes and ensure the yield of processing tomatoes taking into account the photosynthetic characteris-
tics and yield changes of processing tomatoes under mulched drip irrigation.

Keywords brackish water; nitrogen application rate ; salinity ; mulched drip irrigation ; processing to-
matoes ; photosynthetic characteristics ; yield
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