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W OB NEAREERAEFRFRETHRABREN T RAE YT 5 FHBHA 4L, T 2020 5 5—9 FAEHH
BIERTIRBIRE RNIAT, R A ERBE T (CHEVEYRAEHRAEY 1(F1) AVLENRAE HFREF 2(F2)
TAERFE T 1(F3) KEHLEFRRE T 2(F4)) ;4 MEH B CRFH (V1) 120-150" (V2) [ EH R’
(V3) .‘DHZY-03" (V4)) ,ZH & # 4, 16 M ALK ARBWIT, R T ARALHE A FHZHM HAHHE,
WER RO, H KA TOPSIS i, & #i 54 % RAAT I, EE2FN.ANTIRAZTHRREF LB HE
B H 11.0%, = EH 1K 190 380 kg - hm > ; THLE SR B 7 ALty ¥ E 410 9.6%, =B H 157 969 kg -
hm™, EENERBRBE T AL, ANEHNRELERRTHERGEHRNFESTARELE, 40/ P, X
RO MRS E RS, LHEBMEY 10.9%;  DHZY-03" 9 = BE &5, AL B E K 180 906 kg - hm ™, 4 JF & & Y
WG FVI( AN EHRAERBE T 2+ EFR ), " ERGRAEE M EARMNALIE N P2V2( AN LHLR
A FRRE T 2+120-150) . RIRIE 4T, F2V3 F1 F2V2 A AR EAAEHH R BEATHR) .
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Effect of nutrient solution formulas and varieties on yield and quality
of high sugar tomato cultivated with coconut bran strips

SUN Yixin, MA Lele, WANG Wenyuan, HE Jiaxing, LI Jianming
(Key Laboratory of Protected Horticulture Engineering in Northwest China, Ministry of Agriculture,
College of Horticulture, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: To select nutrient solution formula for different tomato variety under coconut bran cultivation, 4
kinds of nutrient solution formulas ( organic and inorganic mixed nutrient solution 1(F1), organic and inorganic
mixed nutrient solution 2 (F2) , inorganic nutrient solution 1 ( F3), inorganic nutrient solution 2 (¥4)) and 4
tomato varieties ‘ Feitian’ (V1) , “120-150" (V2), ‘Tongnianwei’ (V3), ‘DHYZ-03’ (V4) were set in glass-
house of Gansu Province in 2020. Bivariate design was coupled to 16 treatments. The stem thickness,
photosynthetic characteristics, sugar and yield of different treated tomatoes were studied, and the comprehensive
quality of tomato was evaluated by TOPSIS method. The mean soluble sugar content of organic and inorganic mixed
nutrient solution was 11.0% and the mean yield was 190 380 kg + hm™>.The mean soluble sugar content of inorganic
nutrient solution was 9.6% and the mean yield was 157 969 kg + hm™.1t showed that the organic and inorganic
mixed nutrient solution significantly increased the tomato yield and soluble sugar content compared with the inorgan-
ic nutrient solution formula. Among the four varieties, the soluble sugar content of ‘ Tongnianwei’ was the highest,
the mean content was 10.9% the yield of ‘DHYZ-03’ was the highest, and the mean yield was 180 906 kg -
hm™>. The highest soluble sugar content sugar treatment was F2V3 (organic and inorganic mixed nutrient solution 2+

‘Tongnianwei’ ), the highest yield treatment and the best treatment with both the highest sugar content and yield
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was F2V2 (organic and inorganic mixed nutrient solution 2+ ‘120—150" ). Under the experimental conditions,

F2V3 and F2V2 were more suitable for promotion in Gansu region.

Keywords: tomato; soilless culture; nutrient solution formulas; varieties; yield; soluble sugar content
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1.1 i s 5iR e # 4
BT 2020 4 5—9 H 7E H ok A& R T SUE b
P SCES B B R 2 R AT IR S T ALY 0.87

hm? PGSR R Rl T 52 A, TR I8V, L A
Y% 2 A e i ANCR P 38 XS R I A B 25
A

4 AR P30 R < RRFE T L 120-150
CEARBR | DHZY-03", HH SO Rl 2 F] 4RI, H
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A | 7 TE 25 Bt A 1) 18] B3 >4 40 min (12 @ 00—
14 : 00) , B RHMEWE 12 IR, FEBAMITACAL SRS TR
EC {HE A 2.8, R BGRT EC (% &R 3.0,2

JabEEMR K B S R EC (ETH S 2 3.2,
Fie pH (HIAABEEAE 5.8~6.2 P, BRI AL BN £
A A [a) 45 BREE it AH ]

F1 EHEFKEA 1

Table 1 Inorganic nutrient solution 1
. FEAE A R SRS
pe N Y
ﬁ;’ﬁ . Lz RN Blossom and fruit period Frutescence
Classification Compound Molecular formula ¥ o
/(mg - L") /(mg - L7")
fi§ 245 Calcium nitrate Ca(NO3), 888.9 2081.7
. 7%z 3 Magnesium sulfate MgSO, 334.7
KETLHR
EILE TYPR4T Potassium nitrate KNO4 181.6 456.4
Macro-element N .
BERAD Potassium sulfate K,S0, 512.0 708.5
Wi — & 4% Ammonium dihydrogen phosphate NH,H,PO, 204.3 285.6
ydrogen phosp
RGN 2 Ak . S .
-CH,N(CH,COONa) CH,COO |, Fi
EDTA, disodium ferric salt [ 2N(CH, a) CH, 1Fe 231 231
P BifR%E Manganese sulfate MnSO, 2.5 2.5
WM TCHE Lo
filliiX Boric acid H;BO; 1.7 1.7
Trace element " )
HERH Copper sulfate CuSO, 0.3 0.3
A4 Sodium molybdate Na, MoO,4 0.1 0.1
BRIREE Zine sulfate ZnSO, 0.3 0.3
®2 TAEFEET 2
Table 2  Inorganic nutrient solution 2
ok e P FFAE AL SR RN
P - Blossom and fruit period Frutescence
Classification Compound Molecular formula 5 o
/(mg - L") /(mg - L7")
PU/K A4S Calcium nitrate tetrahydrate Ca(NO;), + 4H,0 1286.9 1143.8
T4PR4T Potassium nitrate KNO, 532.5 613.5
HILER Wil — A Potassium dihydrogen phosphate KH, PO, 38.5 54.5
ydrogen phosp!
Macro—element R — 5% Ammonium dihydrogen phosphate NH,H,PO, 139.5 139.5
LIKBLEREE Magnesium sulfate heptahydrate MgSO, - 7H,0 597.5 548.5
RIR4H Potassium sulfate K,S0, 352.5 360.5
eV TR R
-CH,N(CH,COONa) CH,COO |, F
EDTA, disodium ferric salt [ 2N(CH, a) CH, JoFe 66.3 66.3
- LM R C1oHy» 0N, NayMn + 2H,0 2.3 0.3
METE Manganese disodium EDTA trihydrate -
Trace element lifZ Boric acid H;BO, 18.7 18.7
L WD Z B2 EF4H EDTA-ZnNa, C,oH,;N,04ZnNa, - 2H,0 21.9 21.9
Z ZHE WU 2, 8% EDTA-CuNa, CoH,,N,04CuNa, - 2H,0 3.2 3.2
TIKAHEREN Sodium molybdate dihydrate Na, MoO, - 2H,0 1.2 1.2

1.3 MEMEEAZ*

1.3.1 FamEam ZERLI e (R) o0 7 it AL 45
915 I 0 A R RERRAE: 15 3~4 M2
(ST N wI = £ RN OB N7 A = e i) 25 s |
TEACF RS 90° 77 a1 4 1 ¥k, BCE- 3418

1.3.2 Fake4AF EFMNEW, TR LT
19 : 00—12 : 00 ffi 25 E LI-COR 2RI A 219 Li
-6800 fEHEAOE A A E F At b ot & 18R, &
FEEOLE BR ZEEEOR ME CO, ¥k B < fL &
FE o BA/NXEE 3 B, EBUERK ST 4 FAERK
A 7 (4 /N AT I S 43 Sl R H 3 A4S R 1Y
AR I B A

1.3.3 &4 E SRHHARZS PAL-1 SR

PO T il s s & i, b 3 AN
1.3.4 &3 =% AEFMBEE, GUCRIER ST
A AL PR A 7 o 2 SRR S PR
1.4 EF TOPSIS FHE M ENEEIRES ST
TOPSIS I F .
(1) ARFIETEN SEUE R A n AP X
R, m VPN ARRR 56 ATH SN EEEIC N X, R
AR TS N X = (X)), , ARBTh A 16 4~k
B OGEET 2404888, 1L 0= 16, m = 2, X8 8R4 T
H—4k, B,

7. = X (1)
H—ALJ5 5 175 j SR BdE I D 2, 45 20—
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WHEFE Z = (Z,;),,, , FeA5F i RAG e/ IMELAA LAY it
e e 1 BIE A
Z" = (Z st s Zz s s L ) (2)
2" = (Lo Zoiar s > Z o) (3)
(2) S i MNP TR SR A e S 07 SR
A

VA

2

zr=Ji<4w—4V (4)

b= 3 22 (s)
(3) 5 i VR % 5 e 7 5 0450 I
¢ .

C.=D /(DS +D) (6)

I TG EEAMEUE R 0 ~ 1, 400X 38 bR
[ R AR C. = 15 YT G5 b1 il
IHERT,C, = 0, C, BT 1 WIS AHR A B
BRI A AKCF, FH R B PEA % G2 HE e M SE i I
Z,C, BER 0, FR MY BbRE i K, TN
25 T AR AT B L At TR Szt B e 45 e M B
1.5 HiELE

K HI SPSS 23.0 Seit o b 4k Ak A Bt Ab 2R
R4 HT, Duncan Z 8 WL T 22 57 . S i
(P<0.05) ;2% Excel 2017 $E47 IR 24 L) F2 TOP-
SIS L INLRETTAN .

2 R 5550

AEEFF R A XA E A2 i A &
AR PR ZEH K 11.09 ~ 13.82 mm, F3V2 1Y
i Hl, M 13.82 mm; F1V2 R Z, A 13.75 mm;

i Rl 13,0027

2.1

BER R 1.133;

r Nutrient solution formula X tomato varieties:1

b
be E ab

a

- ab

B3

€

B3

Thd

Z2Hl Stem diameter/mm

F2V3 A8, 0 11.09 mm,, B 5% FC 7 6 % ih 25 KL
FIRER AN B 25, HLZEM] 2 A7 S Rl i), < BEAR R
(V3) 2B/, A K 55 Al 3 AN AT (B 1) .
22 ARERREANARDSMHBEMRNXESIERK
=AU
HH 2 3 T UL, 25 b BR A i it B ROl 5.47 ~
13.55 pmol - m™ 7' 1 FAV3 Wb PR EOL A
MR, M 13.55 pmol - m™ - 57" F4V2 AL FRIR
Z M 12.00 pmol + m™? « s7'; FIV3 AbHH K, N
5.47 pmol - m™? - 7', V2(120-150) 7E LHLE TRk
T T B O H R m T A YL LR &8 R,
7 2T EE R R | B IR 4 4 AR bR
SN A RN G 2K Fe i Al AP O AL T FE
Ml A A 8 5 7K oAt 3 MR R AR 3, A H
YEFHBRXTIIE] CO, M BE 5% R 8 25 40, FLfh 345k
FKF,
23 AREEFBERAXNARSEMHBMEENID
AL AN 8.9% ~ 12.3% ,F2V3 Ab
PR TSP O i B, O 12.3% F2V1 AR BRIR
Z, 2 11.5% ; FAV2 R BRERAK, 0 8.9%, [RlTCHLE
FRMRBCTTAH L, A LIS HLIR & 8 3R B 77 vT A Ak
A A RIS S TR F2 SRR, VB (AR
TR ) B AT PR B S T V2(120-150) 1 V4
(DHYZ-03) ., Jr 2R, B a7 5 3 mi
TGS o] I B ) e i R 3 (T 2)
24 AREEFERANAREMHBHENTN
3R 4 AT UL, 45 Ab 3136 3 1% 77 REAE 126 269 ~
233 324 kg + hm™, Hof F2v2 b= fem, b
233 324 kg + hm™;F1V3 ZbHRZ S 207 734 kg « hm ™

B IRILAC T X 2 il kRl 1.065
F value of significance test: Nutrient solution formula: 1.133; Tomato varieties: 13.002";

065

ab

E3

T

i

f 1

cd

+

F1V1
F1V2
F1V3
F1V4
F2VI
F2V2
F2V3

F2Vv4

F3V1
F3V2
F3V3
F3V4
F4V1
F4V2
F4V3
F4V4

4 ¥ Treatment

AR RVNG FREZOR AR AL I 22 5 2 (P<0.05) 5+ RN 225 B (P<0.05), # * FIRZEF

3% (P<0.01), T,

Note : Different lowercase letters indicate significant differences among treatments ( P<0.05). * indicates

significant difference ( P<0.05), * * indicates extremely significant difference ( P<0.01). The same as blow.

1
Fig.1

REIEFFRELT7 A B fFh & AR

Effects of different nutrient solution formulas on different cultivars of tomato stem diameter
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Table 3  Effects of different nutrient solution formulas on different cultivars of tomato photosynthesis
e Yi*j“ﬁ%ii%ﬁ ;I:Hﬁﬁi Ha sl ?OZ?Z&B@? . ‘ AL
Treatment Net phutosynt_};ellc _r]atc Transplrani)zn rat_cI Intercellular CO, concentration Stomatal cur_l;luctair]lcc
/(pmol + m™ +s7") /(mmol + m™ +s7") /(pmol + mol™") /(mol + m™ +s7")
F1Vl 6.48cd 2.27d 357.97a 0.27fg
F1v2 5.78cd 2.64cd 357.22a 0.25¢
F1V3 5.47d 2.27cd 357.22a 0.25¢g
F1V4 5.70cd 2.43cd 349.67ab 0.24¢g
F2V1 7.04cd 3.50cd 348.99ab 0.35cd
F2v2 7.57cd 3.35¢d 346.46ab 0.34cd
F2V3 6.64cd 4.09bc 344.87ab 0.38bc
F2v4 11.53ab 3.95bed 340.56bc 0.34cd
F3V1 5.93cd 3.39cd 338.15bed 0.30de
F3V2 8.74bed 2.89cd 337.58bcd 0.29¢f
F3V3 7.46¢d 2.14cd 336.29bcd 0.32de
F3V4 11.35ab 4.59ab 335.65bed 0.41b
F4V1 6.16¢d 3.42¢d 335.59bed 0.33cd
F4V2 12.00ab 5.04ab 335.46bcd 0.41b
F4V3 13.55a 5.89%a 326.35¢d 0.50a
F4v4 9.18bc 3.62ab 324.71d 0.33cd
BEMRL F A F value of significance test
eI
Nutrient solution 15.314* " 30.079 " * 24.642" " 55.329* "
formula (N)
Tomatéﬁf;ii (V) 1.128 1.595 2.421 6.926* *
&ﬁx%jimmh 4724 2.732° 0.299 10.493 " *

7 FFUARRNG FHE R R AL ) 25 57 1 25 (P<0.05) 5 * R ZEF B (P<0.05) , * * FREFW R (P<0.01), FH,

Note : Different lowercase letters indicate significant differences among treatments ( P<0.05).

of P<0.05 and P<0.01, respectively. The same as blow.

53 MR B0 M1:22.004™

i fh RS 8217

% and # * indicate significant differences at the level

TR 7 X 3 i R 1.946

Fvalue of significance test: Nutrient solution formula: 22.004""; Tomato varieties: 5.821";

14 - Nutrient solution formula X tomato varieties:1.946
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Fig.2 Effects of different nutrient solution formulas on different cultivars of tomato soluble sugar content
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F4 AEAEFREANER=EHEM
Table 4 Effects of different nutrient solution

formulas on tomato yield

F1V4
F3Vl1
F1V2
F1V3
F2Vv2
F2V3
F3V2
F3V3
F2V1
F4V1
F4V2
F4V3
F2V4
F3V4
F4Vv4

L‘&ILLH =

(=}

5 10 15 20 25
WK IS 5 Euclidean distance

B3 AREFRRKREFESEMRMLEHRESTE
Fig.3  Cluster analysis diagram of tomato treated

with different nutrient solution formulations

x5 ET TOPSIS EMEMIERER DN SHF
Table 5 Tomato fruit comprehensive quality index and

sorting in different nutrient solution formulas by TOPSIS

- I BHRARE
Treatment Slngl('e fruit Fruit number Yield
weight per plant
F1V1 49.43d 13.67ab 195209¢d
F1V2 40.59d 16.00a 193064cd
F1V3 40.77b 11.67be 207734b
F1V4 49.53f 13.33ab 181769ef
F2v1 47.36h 11.00bc 152984i
F2V2 45.03a 11.00bc 233324a
F2V3 37.38¢ 13.00bc 171674gh
F2v4 54.72¢ 12.67bc 187289de
F3V1 50.78¢ 13.00bc 204704bc
F3V2 51.29i 10.00de 133574
F3V3 46.43i 11.00bc 131939
F3V4 44.09¢ 12.00bc 177179
F4V1 43.68h 10.33cd 150689i
F4V2 36.17j 9.67¢ 126 269j
F4V3 38.98¢ 12.00hc 162014hi
F4V4 61.07f 10.67be 177389fg
BEMERL F{H F value of significance test
E%Yﬁgaﬁ 0.502 7.805° ° 92.824" *
& ”j’m 5.954* * 0.212 7.427% "
A< 7
WRHC T 2.134 2.758* 60.270* *
VXN

25 AEEFERASEMMMAOBRESHT
W45 A B 2 30 1) T A 4 b il R B s
PR, 25 R (B 3) W FERGERE RS R 5 BY7K
S EADEE T AT AL BT R 4 A ETE, R 1 RBEALES
F1V1 F1V4 F3V1 F1V2 F1V3 F2V2 F2V3 L7 4
ARBR 5 2 EREEL AR F3V2 F3V3 F2V1 F4VI 3t 4
AKERE S 3 K BEALEE FAV2 F1 F4V3 S 2 ST,
56 4 RBEELHS F2V4 F3V4 Fll FAV4 313 b3 H
TS 1 R R EAR T A VLIRS IR T 1
FEPE 50 2 BBE S5 3 R E 2R T OHE R
Be 7 B R 5 4 JBF 2R T W FP V4 DHYZ
-03") Mt
2.6 ET TOPSIS iR EMENEEIREE
HRAEIE 3 TOPSIS A5 B0 C AR, W 45 b P
M IR CAB M R/INIEATHEIT | ik Hh 25 6 25 TR
i AL BE . 455 (38 5) 3R], F2v2 A B
SEGVEM B, FIV3 A FRYR 2 | U s & 76 Hl
X HEATHE  FAV2 Kb FREAN [ B M, 23 SR B

Bz
AbE R Soluble . D c e
Treatment  Yield sugar ! ! ' Sorting
content
F1V1l  0.0700  0.0639  0.0175 0.0267 0.6043 4
FIV2  0.0693  0.0665  0.0167 0.0271 0.6197 3
F1V3  0.0745  0.0679  0.0115 0.0325 0.7390 2
F1V4  0.0652  0.0645  0.0212 0.0226 0.5164 8
F2vl  0.0549  0.0700  0.0292 0.0188 0.3914 11

F2v2  0.0837 0.0631 0.0117 0.0395 0.7712 1
F2V3  0.0616  0.0748 0.0221  0.0266 0.5460 6
F2v4  0.0672  0.0631 0.0203  0.0238 0.5401 7
F3Vl  0.0735 0.0570  0.0205 0.0283 0.5796 5
F3v2  0.0479  0.0580  0.0395 0.0050 0.1121 15
F3V3  0.0473 0.0617 0.0387 0.0081 0.1739 14
F3v4 0.0636  0.0593 0.0255 0.0191 0.4282 10
F4V1l  0.0541 0.0552  0.0356 0.008 9 0.1998 13
F4v2  0.0453 0.0538 0.0438  0.0000 0.0000 16
F4vV3  0.0581 0.0605 0.0293  0.0145 0.3301 12
F4v4  0.0637 0.0607 0.0246 0.0196 0.4437 9

A 0.0837 0.0748

zZ" 0.0453 0.0538

W ZV R Z7 i Fon BAR A 5 S AR DY RN D SRR Ak
L TR gt 67 SRASUAR ) AR BE B 5 € 3R n R I 2
Note: Z* and Z~ respectively represent the ideal solution and the
negative ideal solution; D and D; respectively represent the weighted
distance between each process and the ideal solution and the negative

ideal solution; C; indicates the relative closeness degree.
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