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Abstract: In crop production, tomato grafting is one of the effective methods to improve the quality and
yield. Therefore, breeding for tomato rootstocks with strong resistance and vigorous growth is an urgent
need to promote high-quality grafted tomatoes. This study took ‘Zhengie No. 1’ as the experimental root-
stock, and most widely used rootstock ‘Torubam’ as the control to graft with four tomato varieties, re-
spectively, to compare their effects on the growth, development, yield and quality of tomato in this study.
The results are as follow: Compared with ‘Torubam’, the seed germination of ‘Zhengie No. 1’ was sig-
nificantly 4 days earlier, and the average plant height of the seedlings was significantly about 2 cm higher.
The complete unfolding time of the first, second and third true leaves of the seedling was significantly
shortened by 8d, 8d and 6d, respectively, and the main root of the seedling was significantly about 1. 2 cm
longer. Under drought stress and salt stress, the seed germination rate of ‘Zhengie No. 1’ pretreated with
gibberellin and pure water was 100% and 75%, 87.5% and 100% , respectively, while that of *Torubam’
was 0 under two kinds of stresses. Compared with ‘Tolubam’ rootstock tomato, the quality fractions of
soluble solids, soluble sugar and vitamin C in the fruits of ¢ Zhengie No. 1’ rootstock tomato increased,
respectively. In addition, compared with ¢ Tolubam’ rootstock tomato, the quality of single fruit, the
number of fruit per spike, the number of fruit per plant and the yield per plant of tomato on rootstock
‘Zhengie No. 1’ increased. To sum up, application of ‘Zhengie No. 1’ as the rootstock can well overcome
the limitations of slow germination and weak growth when using ‘Torubam’ as the rootstock, and can sig-
nificantly improve the yield and quality of tomato. Therefore, ‘rootstock No. 1’ can be used as a good ro-
otstock for tomato grafting cultivation, which is of great significance to produce high-quality tomato.
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1 ME5R*E
1.1 #F#

PLRS A — 5 GRFP AL S 20211007241, A4 H 2 2022 465 A 1 B, rAe AR SR A1 E b R AT ik
RS A . DLCFEE T g X B AR . DL B BH A5 SR AR I R A RS R B REHE TR T R B Al
CHAGIR 174 T4 T SR (B LD R R D D EE AR, UEAT I T A AR T AR
1.2 Ak
1.2.1 XE&RFE) & 3 &

2020 4F 6 HAEVE R K20 ZAHY R T 50055 AR W) 2 5200 25 iE AT R R R4 2. 18 UM B R AT
(Bt — R FE S L R T4 70 R, A 3 AT B Atk RN 2 R (500 mg/ L) E R A A IR AT
REFRIL L, BifiJ5 B & A Fh 7 B9 55 JR LA 28 “C MU B 9%, 2020 4F 7 A 7R85 30 & v 20K &0 48 28 )5 A9 il A
FlFHEA 60 fLOCE AT E . BRI RR . BHRA RSO EI R 35 12 1. 2020 4F 8 H #ATHETE
FAIFNF ARG R, YFML AR E 2 0 1O, DB ER GGG A L. B EH GRS AT b, 55
Fr3~5dJa, fIIFE MA@ AL, BB, F4k8LiaR 10 d G IER B HL. 2020 4F 10 H ¥ A BRIR S
BB 1 16 22 P R R 28 VO T R e 1 T 3 v, 2 i A 7 A R AT IE O T R B, fR R R AL A
(R SCHEATHRRE . T ol PE R . AT PR R N4l AR R C T o 43 B005 A BRAE bR DA S R T o L BB
B S5 LB R 7 A A S B A E
1.2.2 WEm A Bk

K PERMAE . S5 T FCE U Fh R B0% L IR M SR A AR PE . R 500 me/L ARE RIE WO L E E W
TR AT AL B, 10 A5 Al K 6T RS i — 5 R BEAT WAL, RS T R — R BE AE R H#EAT R A E
H % 253506 10 18] 49 K FH 4 o 28 1RO T RS AR B T 647 vh k. AR GE T & 2R 00, TR Al

P=(X/Y) X100
Krf, P AT RERD, X ARFEMFRE. Y ARk 4.

LI VE PRI A . e S T A 2R AL B LR R — B A KR AT T R A B AR AR B DL MS R R
FMXTHE, LIINA 200 mmol/L HEERER MS 8532 8+ 2403, LUMA 200 mmol/L &AL 4 H) MS 15 5#
R R A LS AR BT A R Y K 2E BB A

R A K B SR S 7= e I IR B AT 3 ds GETFANE I RR B . M DL R TR R SR SR L
UG ERR aE PR R FARRES RA R T i RS ORSC F R G b b e BT A L MR S
Jo bR, AR R AR R

ST TN A DI VR [ R A AR T A 3 TR AR S — SO SR, R E 0 T AR R RO i 2R S
oL AR, PR SRR DUETAS W-20 5 [CRSE B2 T e SR SR B, DT 2O B AN 2 3L S5 AT ¥ 1 [ T
f B AT B FERRIBOR 52 B R . Xk ELoE AT 9F B i S HORE . DA TR bl (5 gk I T R A B A B, R
i 2, 6- G i i A kT e k2R R C TR E, AR R RE TR I A A B N 3 R AT AL
1.3 HBIESW

¥ H Microsoft Excel 2019 34178048 5 A . 27 XAEE], R H GraphPad Prism 8. 0. 1 1 DPS # {4
Xt B HE AT 22 5 W MEAG I0 R 22 0 . AL B IE] ) 22 B AR FH Duncan #7822 15 (p<<0. 05) #4743 47

2 ERE55MH

2.1 BWHEEAMFEFRBOLEER

N R R — 5 5 TS L AR R FRATGETE T 2R AR B S P B K 2 AR K 2 IR
TE LW IER AR P 10 d WER B A ZF . IEIRATAI 500 mg/L JRdg RIEATAL B, 4525005k 1. 4l
K FAL BRI Rl — 5 R L 3 d BRAE A ZF, 500 mg/L AR R BRI FEE W R AELE 6 d A
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TFUR A ZF . 55 10 d Rff R ZF ;s TER R b8l K Ak BEAY “ 6l — % "l H 500 mg/L JR% R AL FAY 4L
BRI 4 dRZE. GURERW]L 5 5 FE S A B 0 K 2SR R 2 A AR 2E S Sl
Mi—5 7 LR CM A S K, KRB R, HOANT E AT AR R AL L

F1 AEFLBETAMBAMFRFENLR

25 fili i — %5 FE6 114 T fili i — 5 EiRduy
RE/d (HOKBALID /% (500 mg/L R RFALID /% | RE¥/d  (BiAKFALI /% (500 mg/L 78 R BT / %
1 0 0 6 100 1
2 10 0 7 100 14
3 100 0 8 100 74
4 100 0 9 100 88
5 100 0 10 100 100

2.2 WMBMAYEBEERKBERALER
2.2.1 WAPRE RS A Kk A

H TR 5 e B g B AR R, RATG T TR NG 1 R B R B
3 R E MR T A ), S5 IR ER 2. R — S AR AE 1 B, 5B 2 B RIEE 3 O Eb ek
FHES 23 e R A 2 itk 8 d, 8 d F1 6 d. 25 E3RBI, “AhAi—5 " [ FE & LA A i iy Ak R i 3 o
P eAh, AT RS AL M bk S Wi T T g, S5 R R 1. ELL 31 d iR S ARG ke, AT LLE
R — SRR E I RS TR E W (N 2 em), BRI — S A AE K BUE R e A T
T Ay

R2 WAL EERBEEHLLR

R I fili Al — 5 EiRduy
1 EMaKmR/d 13+1c 21+3b
852 Kt 4K /d 18+1b 26+ 2ab
%3 EM2K N HE/d 24+2a 30+ 3a

W RABIER 2 ts. NEFRARFRERR p<<0.05, %A% L.

2.2.2 WARERY W A K B ik 8T m mm—e
K AR F 3k R E 4 B WA 40 T 10 2 o EEEE
o, [ i TR K/ & B WO A 7 R 2 6
Byt T HEE RN -5 SRR R Y
WA, FRATH LG IR R L R 5 4f
BUEAT 74007, 45 2. Sk z= 2 %
LGB, R — S E A E 4 3 2
B 1.2 em. R R WBIE R — B A B
o e E 4 ZE MO, o At ol v v
j(, %L%@%a‘ﬁﬁfﬁ*%’@@ﬁ*ﬁ%kk‘?%% 1 4 d 10 13 16 19 22 25 28 31
U 4 TR R R ak K AR T K/
=L B1 AR EKRSHER

2.2.3 WRAPEE AR AUIE M A LA

5 0 30 2 X0 2 AR A AR I
VEFT 2 5 W 35 a6 2R 52 07 o 0 5, DR I R T RO R AR R BB, Oy 1 MO Rl — 5 AR
ELU " AT, FRATTEE XS Fh 7 0 A ZF IR BT T T R AL B S SR AL B, IR ST AT 6 A ZE AR A, A5 R A
Kl 3. 7E MS e dk b, Zad R s R Ak B BES 9 Rl — 5 B A 2F R0 100 %0, T FEE TR K
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ZERATGH 87. 5% F1 62. 5% (& 3a) 5 e 200 mmol /L H#EEEAY MS 55973 |, 20 o5 8 2 A4l /K i b 3
Jei B < il A — 5 Bl T & ZE 40 100 %6 R 75 %6, T FEE ELVIE T 1 & 2R R S 0 3b) 5 FEMI 200 mmol/L
SALANAY MS 55373 I, 4l A8 Z Al K BAL BES 69 <Rk i — 5 R R 2E R 87. 5% T 100% .
S EW R ZERE R 0K 30). L R, £ TROMMEBE LI EMET . Ghii—5 W F 48
REAE I H & 28, T LS ELI T 00 ke ZE TRE . 0 B CRE i — 5 7 O6E PR A 0 1 A, G 3 BE Y BE O L L

CFLE TR,
\V

| HOMI

EEs A —5

(a) HERLEE

(b) BEEHME
B2 FWHMBADEERKSE(25)BLLEER

2.3 AEHEHMMEERMBERERKBHLER

N T R Al — T M T T Dl AR 5 AN [ el R R A AR A R B AR Al BT R I
OAE AR S AR 2R I A R BEAT 10, SR ANEE 3. DL TR 93RRIy, “Bb i — 5 " ISR AR PR 10 3 b 3R i i
Ho R PRBTAE  MOAR BT R 3 b T LA IR A R S 65 g, 1.7 g, 3.2 g5 DLORYSRACT M HERERRS . RN —
AR B LR TR L T R L AR R R o B P S A AR A R R 223 2. 0.7 g, 2.2 g5 MU
CGRAFIR 1747 N FERERS, CEG A — T AR AR B M R M R . AR BE A ECEE K
Btk 30 g0 1.7 g, 4.7 g5 LLSRNE— 5 W REmE, SR — 5 IR R A M B ISR L M O
AR I A 0 ) bl T CUA R IR AR R 14 2. 3.5 . 3.7 g BEMEEFIRY, LT il ‘K
PR 1747 R HEREIE, CREA— 5 5 TS CUA IR A AR A AR TR . AR AN AR B 2 S A S
B DU e — - 4RIy S5 SRR PR 10 3t T R B AN AR 22 S oA Seit e (R 3. &R BRI,
CRE T AR T AR RR Y T [E) S] S  T C HEE A RS OR R A A R, R, R AR Kk, e e
HEI 3 T A AR AR 9 2R K
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(¢) f1200 mmol/L B {LEIMS 15 5 5

B3 FAREBELEBTEMBEAMFLFELNILE
R3 TEAEIRTWEEFHEANERRKRERREZ WA LR

I e A CBERR /Bl A M b/ g TR i/ g FRFiH/ g MIAR BT/ / g
T4/ fili fii— 5 965+9. 54a 35.0+1. 25a 16.340. 40b 18.4740. 60a
T/ E Ol 900=11. 00b 33.342.00a 17.740. 62a 15.240.72b

M/l —5 964+10. 58a 42.5+1. 28a 19.440.56b 23.140. 95a
By ot in /48 A 74148. 54b 41.841.11a 20. 970. 66a 20.940. 30b
FAHER 174/ 8 i — % 1 808413. 89a 35.441.41a 18.4+1.06a 17.040. 60b
FAFR 174/08 B 18 1 778+11.53b 33.7+1.48a 13.740.50b 20.0+1.41a
e — 5 /flih— 5 997+3. 61a 26.841. 25a 10. 540. 56a 16.320. 60a
T —5 /06 0 983+10. 15a 23.34+1.28b 10. 740. 82a 12.64-0. 79b

W RPN 2ty NEFERFEZR p<0.05, 2 5FAH %% L.
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2.4 AEAEMMMEEAMBEAETRRITENLR
T i R S B0 o 5 ORI A R R D T MR R — S A TS A R D RS R 5 2 i E AR
A R B ™ R S, FRATT R 2 Y SR D BRLREUR L SRR A SRR Bk R AT T 20 A
BRI 4 VLT N EE BRI, R — 5 IR A R SRR A R, B RER B AR e R e e T
I I HEAR AR 22 15 A 1A 74 g5 LUOB SRAC7 9 4R BEI . “ Bl — 5 7 S P AR bk PR BRI L B R A R PR
PN TR W R AR 2 4 1.2 g 190 g5 DLCGKARIR 1747 4R BRI R — 5 T IR A R A
PRES SR, BB BOR bR ) L P L IR R 2 25 >, 1 A 242 g5 DU RIE— 5 O HE R
W, Rl — 5 R A AR RS R SR TR A R i ) LR L IR AR 1T A, 11 g A
272 g. WEVEZES PR, LT M KGR 1747 R, R — 55 08 DU 18 3 it 19 2
RBTRE . SORREE RBON AR 5 22 oA Geih R R S DLOR SIS D SRR L I il A B BT R PR R
BERAGITZEL; UHFN— 5 RN, GRERGRRISREM Atk ™/ ERARITFEX
(R 4. Li LR, TR — 57 il AR 7 6 B9 SR S T AT e R A Y SR S i
x4 TRABEHRMEEFHEANRL=EZL WAL E

g Bl A R/ R A HBRF/ g HRLRE/ A R EE R/ A Btk g
Tk /bl —5 9.040. 20b 12+ 1a 13+1a 391431. 19a
T/t E B 11.740.70a 11+1a 28+ 2b 317+26. 85b
w5 il /Rl i — 14.0+0. 66a 12+ 1a 57+2a 803+ 30. 56a
BT i /6 L A 12. 84-0. 36b 104 1a 58+ 4a 7134-34. 99b

FIR 174/05 0 — 5 10. 740.53b 11+1a 48+ 4a 527+61.07a

FAGR 174/406 VI 11. 940. 20a 10+1a 23+1b 285447, 94b
B e —5 /Hh A —5 12.020. 50a 11+1a 61+2a 7424+79. 18a
The—5 /60N 10. 94-0. 56a 11+1a 4441b 470438.59b

e BRRMHK 5. NEFRAFER p<<0.05. ZFHLH3E L.
2.5 AEEMGMEEAMBASEREEMELRRNEER
2.5.1 BEHLEARGEFFRRETELEBE WA TEEERE 5 H 0K

0 M S AT [ 4 R T A o B e AR B i SR S S R R CE R R A A EE R
M o [ S T W 0 KD T 5 0 0 8 R A 95 3 A T B R 4 AR BE L R A T A
B EEAEAR. A T A — S 5 TS TR S R X B R S AT I M R A S n] i A o 0 A
FSE A, FATX G 5 A ih AR L M RS PR B L AT PR R S BT T AT, iR R 5. DL TR R
FERERT . Al 5Tl R T A S i R P R . R MR R A B R, A 9. 6700, 0,180,
[F) 1A I 7 0 SR SR B L R R R A SR LRI 25 SR ST S DL Sl O R, hfih—
i A 7 00 S 92 v i) AT oA [ R B i o B v . N 7. 13%0 . 5 R TV Gl K T B SL ) 1Y 22 S G
R T HEE TR il A 7 T AR S e A AT A M B S S R A — S R R TR S 0. 0124, 2R TS
TR S LA IR 1747 R80T, ki — 5 7 Ak R i R 52 b i Rk BB W L AT i PR O A 3 AR
s M 10.47% . 0.28% . [A) A AR A ik AR S DL FE B T S il R By ok R S8 R) 22 R gt B O DA
NG AR RS AR T AR S P R M DR . T MR R B s, O 11,400,
0. 30 %, JCTT I P05 0T o 0 B Im] B AR B 2 i R SE A FE B W RS R P FE AR L R 2 R A R E X 4
RRW, LR — 5 R, RS AT EIE Y AT R R R R 2 2 BT, b e
WA A, R AT EDE Y . T RSB BOR 2 B T R, A TRIAE AR B i 4 1 B i H AR R
il B AT VPR T 9 . ATV R T A AR AR 25 5. S R, CRb i — 5 MR RS AR A TR S
BT RO
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RS BEGSAREEMRITUTEREERY . THEERESHHER

GEA A R/ A AL E R/ Y AR/ Y
T /i — 5 9.6740. 15a 0.184+0.01a
T /F0 6 L1 5.5740.12¢ 0.1440.02b

T 7.9340. 64b 0.1540. 00b
w5 /Rl i — 7.1340. 45a 0.2040.01a
Bl /FEE A 6.1740.51b 0.2140.03a

¥y 5 ie 6. 8740. 23ab 0.1440.02b

FABIR 174/ 5l i — 5 10.47240. 29a 0. 2840. 09a

FAS5R 174/ 08 01 9.97+0. 95a 0.20+0. 06a
FAF R 174 10.330. 78a 0.2040.03a

e —5 /il — 5 11. 403, 62a 0.3040.01a

T —5/08 00 7.5740.15a 0.1840.01b

Fe—5 10. 07£0. 50a 0.1840.01b

W HRBMER o+, NEFRRFRER p<0.05, 25945328 L.
2.5.2 HEHE ARG ERRETHALT C AT, LEK

e a2 v Yl A= B C T A3 B e TR SR S B R A A AR 4R R C(Vo) R i RS
ST AR AR, AT LB R 5 R L VR S RGO B A R S Ve BT Ay B e, AT R IR
B2 J5 T A S Ve 15 43 B (LARE 100 g T EAT 1IN 43 A S5 5L an1El 4. DL s al S e diet, Al —
SR AT R I Ve i Ar AL TR T RGO T A A S AR B R RS A B 4. A% 6. 620, 2
SA G FE LB da) s LT RS, Ao — 5 R AR F AR S Ve o B TR A AR
7 A R SRR A RS AR 6. AV 12. 0%, 22 A ST R (B Ab) s L RAR IR 1747 N4 REAET
SRR R R T AT Ve Ji R A0 B H C FE A B R 7 5 AR SR MR 6 SR S 4 W R 1. 0 %6 A
9.4%, ZRAGI¥E LB 4005 L F M —5 7 NEBES, R — 5 B TR Ve i 5 B
CFEE UUH A AR T SR AR T RS IR 7 0% R 2. 0%, 5 B VARG R T R S ) 2% A
GibF R (R Ad). Z5 BRW, LLREHT— 5 WA A4 R AE R G . IR B RS Ve Ji i 4
ol rn, BT ARSI, TS U il A A 42 S
2.5.3 BEDLEARGERREERNT P ERZHHN LK

A ST BN 2R 4 B AR SR S A T ML S B SR AT, T S N R AR
TS B 0 T A AR bR 2 —, R R IR A AR AR, b TR R — S S e e
U 1 Sl A 26 0 R S 2 B D 3R e A AR B e R AT I 42 I R AR S 2 B N 3R A o A AT
TN, AR WE 5. LLOR A B, R — SRR R S 2R b R RS e
R Tl A e nt SR S A P AR R A R S 25 R IC ST A S Sa) s DL TR N ER Y, RS i — 5 RS ol
AP N RS AT B AT M R S AR AR S 22 R G E R L (E b
PLCGRAG AR 1747 R R R, Rl — 5 AR T AR S 28 8 N R T Ay A AT R OR i R
AT R L2 TG LB S50) 5 LLUFE—5 MR, R —5 Rl AR 3 i 9 5 p 2 i
N R A AR T LA R R T A S SR AR b R 25 RS T (B 5d). ZE ERL D
RN TR ELE T AR S 5 4 bR b I ke T A S S B b 3R B o B 3 TR e i

R
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sk

sk 251 I *
25 f = T
20 \
- 2 —=
é" s - = r 15+
kel R
X 10 -
e 10 |- ©
2 >
5+ S
0 0
w—S/ e/ MER w—s/ HREen®/ T
MR wmae T4 T
BEAE BEAE
(a) MR (b) F&5+
% 20
B« : ns
=g Kok
20 br T
g
on S T
£ sk =
18 £ =
Hg\’ 10 2 T
> sL
5 -
0 0
W —s/ AeEnm REBERIT4 wn—s/ eER/ SKE—%
REBKRITY RERIT4 EE—5 THE—S
BEAE BEAE
(c) RIFR174 (@) BF—S

* FR p<0.05. % x FR p<0.01, BERAGIHE L. ns FR p=>0.05, BRFEHI ¥
4 BEHSAREEMRIT Ve RESBEMLE

2.5.4 )& S Fh R 4 7 A AR AT R S S WL on R % v 69 Pl AR
e 50 0 A WL ity BT AE A T 3 A B AR, W B 7 A . A TR R — S
5T T AR AR A A T 2 A R S AL BT R S e, FRATTRE R S A R SR L B AR RIE R R, RS
WEEE AT A8, 5Nk 6. DL TR N HERERT , A — 5 SR Tk i R S AR L IR HR R I B )
B AR E O RS AR T AR SEEE 1.1 em, 0.007, 0. 10% 5 LLRy SHA0 7 N HERERE . Bl — 5 Tl A 3 5l 1 21
TP, R, RIBAEE R E R E O MR FE MR 1.6 cm, 0.4 cm, 0.018,
1.80%0 s LA KAFIR 1747 JEeREMy . RE M — 5 RS AT 10 R AR . RIBFe 0, RS R AR L 4R A 1
8 il AR A AR SR 0. 8 ems 0.058, 5.80%; DL — 5 HHEFEEE, AL — 5 Bl K B 0 R L AR
MEAR . RIBHEE RS EE A L AT B RS AR TR I5 0.8 em, 0.2 em, 0.016, 1. 55%. 4R K,
PLCTI B St A i —5 7 R HERi s, Bl —5 " fili A2 Al 2R S5 (0 S0 00 & 5T W1 Bl T © 4T 68 L0 A8 il R 7
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