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Abstract

In order to study the effects of exogenous tryptophan on the growth and physiological characteris-
tics of tomato seedlings, different concentrations (0, 50, 100, 200, and 400 mg/L) of tryptophan
solution were sprayed on the leaves. The results showed that the biomass and strong seeding in-
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dexes of tomato seedlings under 200 mg/L tryptophan treatment were greater than those of other
treatments. With the increase of tryptophan concentration, the chlorophyll and carotenoid con-
tents of leaves showed the trend of increasing first and then decreasing, reaching the maximum at
200 mg/L treatment. The tomato seedlings’ soluble sugar and soluble protein contents were sig-
nificantly increased by exogenous tryptophan treatment, with the 200 mg/L tryptophan treatment
having the highest value. The antioxidant enzyme activities of SOD and POD in tomato leaves of all
treatments were increased first and then decreased, reaching the maximum at 200 mg/L treat-
ment, and the lowest MDA content occurred in the 50 mg/L treatment. Taken together, our results
showed that 200 mg/L exogenous tryptophan treatment exhibited the most benefits in improving
tomato seedlings’ growth and physiological activity.
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ORIRZEMEREATR L RENRER —, AMSWILEASGER, LIS EYRKS, H
AR SHEDE SN EZEE RN 2 —[1]. AERBEEEYEGREKR. HRE. ST T HImSEYR
IR 2] [3] [4]. AR EF R E LR AR EH 2 MR T AR, R AK5]. EREEHE
VIAE T8 2 e 5 P AR — P AR I, I — R AR AR, PR SRR B A AR R R
HHEEMEH6]

ORIRAELN A 7 B e . FER YR8 w1t — e W I (0 IR IE AN e i 35 1
eV =, 1 H RS e BRI e Ny PRI K BRI, 2 B S AE M Fn il B 5[ 7] [8] [9] Bh4t,
R IRAC BRI BT B ) A RMRAE B 50 WYt hn S5 € 208 e Sl 3 3R s Ao T 5. B
4 RS A BT [10] [11] [12]. (2R T LUB I AE D R B . B SN LA #7551, BEE AR
HARMAWIRE, WEEYRBERCN T A5t R 1 2 5 30 H AR P BROAS R [13] . kAt BaBRxT A
BN A, TRWER . B, el A = drid i i A MR e 2 R R A AR KR B R S )
MV — R ORI B2 2 E AR F B . Tt FaE N iz gk e —, HAERME
G . HER BB R ENUR E R IR . C8H KB R ETARIERR Y. L%
PR B IR 7 S0 T ARG A K B AR BEARVE IS, IR T RUE ARG E ke AN [ R B AR A
[14] [15] [16] [17]. HEl, CABFFIER 1T ME R A3 AR SR 58 i BT 52 ma[18]. 4R, 4b
Y5t FH 5 2 B A v AR KR B s S HAE R/ A R R RE R R WkiE . ARSI T 7 A RIK
FEE A0 €2 S R A B 7 60 400 i A AN AR BRI B s, DU I AMIE (0 S R A B 3 7 2 Al v A3
TG TS R IR S
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AT, T ARBAR B AN A R A IR IRy LA Hraizh fh(2E1E 99%), T JH i
EBARFIRA A

2.2. MR+

FAFITHEZE G T 2022 4= 3 H 5 HAEFIT 50 £LICHE, WA IR T Ve % : fbfE: 2ok =2:1:1.
I N 8 50 S S K R A7 - e AR e € 5 R AL AN R [ 18], AARIR7E T A4 T 5 2 v B H i it
TN R IR, WEEr 5N 0 (I, CK). 50. 100. 200. 400 mg/L. FHME 5 [ 2 i Fr b s i
BIFH) EE 4 PSR ) BRIV, BT A M TR A O Ve Lk RN EERRE 3 IRERE, &
ANE K 50 HRENT . TR 3 KB 1 IR 12 & 1) Hoagland & 7R3, A2 i (A1 HR 98 S B 1l He e
K. BARAIE KA 2 100 (23 d T HRE) I BURE I 2 A S HE A

2.3. $5FRIE

WEFREER S, AN AL FRFEA L 10 R AL i LA TR AR o FH H T ORI 5 2 A5 40 AR AR B
Fi#E, BRSNS, F¥bs R RIEZH, H Image J A TS AR AL . i R 2] 4
NEREERHIKAE + NIRRT LO)FRE 6B THIE[19], iR B RT3 e =R R
Fi Le il e, AT EE A BRI S B iE VA E , POD ¥& 14 I SR F i Gl AR i [20],  SOD v 1
W5E K AW VIPE(NBT)VE, MDA & &8 R /-6 EERINE[21]. SRE4RFrh i b B iH T SO0
e 5 (mg)/ME T A (cm?), HETRECNCGERFR TR + MREBEE /b L) x A pREEE[22].

2.4. BIEALTE

Hlls 7 A SPSS 26.0 %, KM Duncan % 5 W ETVEN BE #6417 77 250 4, I Origin 2021 4%
PRI

3. HEREDH
3.1. AREIRE & SERAIEX E 4 ST KIEFRRY 2

B R BRI AR, e An 4T BORR m AR IR A K R 1 B T BRI 35 (% 1), 100 mg/L
BRI FE 4N RS Bk, 50 mo/L R R AN HE 40T N IRAh K k. 200 mg/L (& FRACFE A R IR
SR AN AR Bk, ELEEATRE A B E T 20.7%F1 5.1%, ZR 03, HH4 it S S A ARk
A i S P Se TR JE PR AR e %A, 7F 200 mo/L AbFERF A B AR, S IRA EL R T 23.6%. HitbAT
UL, 200 mg/L f e R AL FE W AR BE R 4 i AR K .

Table 1. Effects of different concentrations of tryptophan on morphological indexes of tomato seedlings

F 1 NEIRE & SRR BN B 4t TSR R #2200

WE (mg/L) F i (cm) RS (cm) R (nm) - 5 (cm?) AL
0 11.82 £ 0.38ab 3.25+0.11c 3.18 £0.15b 59.48 + 3.71ab 4.83 £0.38b
50 1248 £+ 0.41a 3.38+£0.12¢c 3.26 +0.16b 49.12 £2.29b 4,22 +0.28b
100 11.70 £ 0.23ab 4.16 + 0.08a 3.09 £0.07b 51.37 +2.48b 4,50 £0.16b
200 11.18 +0.10b 3.35+0.04c 3.84 £0.06a 62.56 + 5.54a 5.97 £0.41a
400 11.80 £ 0.22ab 3.78 £0.10b 3.11 £0.09b 49.89 +3.12b 4,11 £0.24b

VE: R R Hd e T AN NG TR AR B A 2 A B 22 5K TP < 0.05). T

AN IR P 0 U 0 3 i 40 e B A T B B B B A (O 2) B VR BRIRE e, T Al A e
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HyREEE ., M N TEE. b REEE. b BFE. ST EAE A R AT AR RS, TR
3l1, 50 mg/L Ea R ALFERT fiz/lh, 200 mo/L R AR FRET Bk, HI ST REAR L 2 R B2 . 200 mg/L 1)
SRR AL FR T A4 T (L T 6 L R T E S XA L 4 R T 8.3% 4 56.2%; M LA E ., M BT E
555t AR EL 23 A3 5 7 16.0%F1 58.5%; 4k T B ADIL 1 45 505 5 AR L 4 A3 = 1 58.1%F1 58.5%. &5
KW, 200 mo/L [t S R i 25 i 4l el A TR E AR AR SR E .

Table 2. Effects of different concentrations of tryptophan on biomass and strong seedling index of tomato seedlings
= 2. TEIRE & fRCIEN BB EDEMEERERNZN

W (mg/L) WREFHE(g) MR FEH(g) ML bEfE(g) ML bETE(@Q) 0 AWTEQ) R A
0 0.65 = 0.07ab 0.07 £0.01b 2.81£0.20b 0.38 £0.04bc  0.46 +0.04bc  0.88 £ 0.08bc
50 0.45 +0.04c 0.06 +0.01b 2.45+0.09b 0.32 +£0.04c 0.38 +£0.04c 0.74 £ 0.05c
100 0.56 +0.03bc  0.06 +0.01b 2.46 +0.13b 0.43 £ 0.05b 0.50 +0.05b 0.96 + 0.05b
200 0.70 +0.03a 0.11+0.01a 3.25+0.11a 0.61 +0.03a 0.72 +0.03a 1.13+£0.04a
400 0.46 +0.03c 0.06 +0.01b 2.46 +0.10b 0.29 +£0.03c 0.35+0.03c 0.88 + 0.04bc

3.2. NERE & ARAENBEMNELSERSENR

ANTRIR P S TR AL B T A4 T e A 3 B A W (1] 1) AR SRR al AR ER b,
FHEAE N FRFI SR (a + b) & IR COERRIK BN RIS T & G AR RS, T s e A RS
BHm T HEEKa. K PEAHSE@ + b) SR DL 200 mg/L (R BRAF s, S IRA L
3B T 23.8%- 19.4%F1 14.3%; M4EE b & & DL 100 mo/L & FR A B s, 1A% T 0.4603 mglg,
L AR IR i T 19.2%, 200 mo/L (W BRAC B )z, (B X IEAH L B 1 . AN [RIHR P 0 s IR AL 3
ZIERAE PR SEERALE . 4 LR, 200 mg/L (IR A B A R T B DS R K.
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Figure 1. Effects of different concentrations of tryptophan on photosynthetic pigment

content in tomato seedlings
B 1. FEIRE B SBRLENEMNELEERSENEMN

DOI: 10.12677/br.2022.115074 612 JERZIEERTI


https://doi.org/10.12677/br.2022.115074

R &

3.3. FRIRE & fRRAENBERLMNETELNE. TENERSEORME

B 2 AT, 200 mo/L €2 B AL e h i AT P S R s, SRR E RS E R
BEEET 400 mo/L MR RN . 100 mg/L B BRI F A A R A S B s, Hkoe
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Figure 2. Effects of different concentrations of tryptophan on soluble sugar and soluble protein con-
tents of tomato seedlings
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3.4. FEIRE B RERCEBENEMM BN EHEETEF MDA SEMNE I

AN TR FEE 2 S R A B 55 B T T 3 400 v (R B AL B S PR MDA (1] 3). SOD b M bl Rk
JESE N S e T fE AR, 7E 200 mo/L R R AN FERT A B K, SxTHRA AR S T 14.6%, W3
75T 50 mg/L F1400 mg/L €820 BR AL FE . 55N Ab FE 8] () POD 35 14 70 . 8 1 22 57, (H 24 (B &R IR 75 A 200 mg/L
if, POD &M A iE . 50 mg/L~200 mg/L AL FERS M F i ) MDA & & B B T X IR A T4 4b3E. DA
R, 200 mo/L (R AL BR RE S = B A4 T I A B AL (SOD . POD)EE, FR(K MDA & &,
P A A i T R Y e
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Figure 3. Effects of different concentrations of tryptophan on antioxidant enzyme activity and MDA content in tomato

seedlings
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