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The Correlation Between Endogenous ZT and IAA Contents with the
Growth of Cucumber and Tomato Seedlings Under Different Photoperiod

WU Qi', SU Na-na?, and CUI Jin""
(College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The effects of different photoperiod (12, 14, 16, 18 and 20 h - ") on growth of cucumber
and tomato seedlings were studied. The relationship between the growth differences and endogenous
hormones (ZT, TAA ) was discussed. The results indicated that the extented photoperiod could significantly
decrease the plant height of cucumber and tomato seedlings and promote the content of soluble protein and
soluble sugar of tomato seedlings. Under the treatment of 16 h - d”' photoperiod, the leaf area reached to
maximum and the healthy index significantly higher than the treatment of 12 h - d"and 14 h - d”', but had
no significant differences compare with 18 h - d” and 20 h - d' photoperiod. With the extension of the
photoperiod, the ZT and TAA contents of tomato seedlings increased gradually in leaf and decreased
gradually in stem, and it had linear regression correlation with leaf area and plant height. The IAA and ZT
contents had linear regression correlation with plant height and leaf area respectively of cucumber
seedlings. Overall, 16 h - d" photoperiod was more beneficial to the growth and cultivated health seedling

of cucumber and tomato plants. Photoperiod may affect the growth and development of cucumber and tomato
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seedlings by regulating the endogenous ZT and IAA contents.
Key words: tomato; cucumber; seedling; photoperiod; ZT; IAA; correlation

HII A K R B 26 RIS (Parks et al., 2001). ¢ & HE T 5 w4 A4 B AR AR ) v, F
MATERFiA R K. ST E. RRAEKFFYIIRIR (Naoki etal., 2012,

W o it AR S ARV R A S, AR IR KOG IR IS TR AT R DGE e A h A EEE . T
JAARIE K 2 48 v TR AR 5 FTE 1 434 7 1 (Hayama & Coupland, 2002; #4F 45, 2007),
RGN IR RS2 8 v AR 5 IR AH O PR S H0E, 66 A 5 S A ) AR KR B L
B Z RNV

B TR e i AE B S8 A R S b A S HAY, 1T ZT TAA 1E 55 B o 5 2 AR A SR ) s B A
Ko RS EE KR E T RIEEZAER o BN DG HIAR 35560 2 55 F0 2 R4y 1 AR K ()5
W e o5 ZT TAA WAHOCHE, AR TRV AEY) 7 BB ST 2%, 1 HoA 2 IR i & i ot
FASHA IR I P LR 2 AR 6 T ol T A i S e b N FH AN SRR B & H: 1 H AT F 2

QY L SRS DARE

RIET 2012 4F 4 A2 7 AR AL fn Bl 25 2 B e AL ) 2 S0 = 30T . AR 3R
(Cucumis sativus L.) @il “H45 4 57, &4 (Solanum lycopersicum L) @tffly “&4F 9037,
VT B ANV A Nl 2 7]

Fhraent 4 hiMEE T 25 CHEFRAAT S, RFEHMTIEA : Bk =11 5, 7%
JEXT N HHATE W, AT L O A R BB B, RIS (100 £5) pmol - m”- s, B
3%$§WE@$BXT/MVJ 70% ~ 80%, RFFEMRIE N 25+ 1) C, JeJHMWNMBIE N 120 14, 16, 18
20h-d, FEAALBRIEFEANE 30 KK, HEFREWIN 35 d, WEE EAHE 4 K R I B TR AR RIE .

FH BRI p pe FAR A, P A = ROt I it 1) 206 o P TS FH TR R Li-3000C ( Gene
company limited) & 05T S AER R K0T 5 7 ROF ORI 0.001) FriE; Ak
HTREC = /MR < SR TYIEITTE GRIEDE 55, 1993); #imt i nl R R H R
EE e, wIv PR s B R % e it ke (2428, 2006).

ZT Al TAA $EHUS 44k 2 IR R A SCEE (20050 BG83 EM0GR 70 2esh AR I 5 17 (i A
[, UM 3 BES T RIAR L 28t ’\”Uﬁﬁfﬁmﬁﬁﬁ“ﬁwﬁk FREUKY A 1.0 g I T4 1) 80% FFEE 5 mL,
4 °CUKEEIE, 12h J5 4 CE0 (150001 - min', 15 min), A7 LiEW, TEBRIE3I R, SIF L
W15 mL J5 RV B 5 AKFR I 1/3, 1 Sep-Pak Cis AECEEVEMR, Z/AM TG 1 mL Hishil
W, L 0.45 pm G HLREBBENE, IEIRIRATE T 4 CURFEI R AR . W20 &1§ ] HITACHID2000 %!
HPLC, JiEhAHA FEE—K—UKEEE (40:49: 1), kK 254 nm, Hk 35 C.

BEALICRE, F KM 3 4k, IR0 BT 3 Ik I E i R SPSS17.0 A 1E4T J7 2243 #7, Duncan’s
W EWEERAT BF VDT, P <0.05, AHCHERH Excel HEAT Eds 2tk [R5 2347 o

2 HREIHT

21 FEAEAPHNERMERSEEKNAFELEZSENTIN
G2 1R 1 BT, WA R RIS AE K, TR A4l i bk e MR AGR JEFIAE] 16 h - o
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Table 1 Effects of photoperiod on the morphology of cucumber and tomato seedlings

wE JERAMY (h-dh A em? Fwi/cm HEREE TR g M /g
Material Photoperiod Leaf number Leaf area Plant height Fresh weight Root weight
HK 12 4.0+0.00 a 67.29+6.83d 182+194a 4.03+034a 0.351+0.03 ¢
Cucumber 14 4.0+0.00 a 89.43 £8.77 be 134+0.35b 3.79+0.66 a 0.393+0.26 ¢
16 4.0+0.00 a 104.12+6.16 a 82+0.12¢ 454+034a 0.622+£0.032b
18 4.0+0.00 a 96.13 +6.87 ab 6.4+£0.55d 4.09+0.86a 0.865+0.21 a
20 3.0£0.00b 76.75 £ 8.38 cd 4.7+0.10d 3.58+0.63 a 0.907 £0.027 a
i 12 4.0+0.00a 23.97+1.61d 12.17+0.81 a 1.33+0.06 ¢ 0.070 £0.00 b
Tomato 14 43+0.58a 33.09+242¢ 12.13+0.25a 1.95+0.31 be 0.118£0.02 b
16 5.0+0.00a 61.45+3.67a 10.00+£0.20 b 291+045a 0.194+£0.04 a
18 43+058a 52.93+2.92 ab 7.77+0.55¢ 243+0.15a 0.251+0.01 a
20 43+1.15a 51.02 +9.06 ab 7.90 +0.69 ¢ 245+0.59a 0.247 +0.07 a

e RPHARAR A 3 RS RPIE £ bERZE R IO MR, NEFRERR P <0.05 B K, R,
Note: Data presented in the table were mean values + SD of three repetitions in the same treatments. Small letters indicated significance at P <

0.05 level respectively by Duncan’s significant test. The same below.
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Fig. 1 Effects of photoperiod on the morphology of cucumber and tomato seedlings
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FETIHE R, B AWM AE K, BRI Shgh i e BoR Wi K, 164 18 F120 h - d i) 2
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W 3 P, 616~20h-d' Y6 R RN 2T SREEHT 12 M 14h-d', AR
ZEP ) ZT S RIYLE 18 h- d LW AR M. 22 TAA SRS T KA R, H
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Table 2 Effects of photoperiod on the healthy index and soluble sugar, solubleprotein content of cucumber and tomato seedling leaves

eyt SR/ (h-dH AIETERE (mg g AIEMEE A (mg g VAMLEEI=24
Material Photoperiod Soluble sugar Soluble protein Healthy index
Yl 12 62.82+2.82¢ 10.65+0.55b 0.056 + 0.009 b
Cucumber 14 76.80+1.92b 1145+ 046 a 0.096 +0.028 b
16 91.08 +8.65a 11.40+£0.58 a 0.189+0.014 a
18 89.66 £142a 10.65+0.52b 0.202+0.210 a
20 78.32+3.42b 10.54+0.51b 0.246 +£0.034 a
iyl 12 46.34+4.27 ¢ 10.41+£0.21d 0.014+0.003 b
Tomato 14 5529+223¢ 11.38+0.17 ¢ 0.026 +0.007 b
16 78.17+2.19b 11.84 £0.19b 0.075+0.008 a
18 157.49+3.34a 11.78 £ 0.13 b 0.101 £0.008 a
20 15229 +8.34a 12.13+0.16 a 0.102 +0.008 a
#3 FEAXEMEMAEHHE 2T 7 1AA 2 BRHEN
Table 3 Effects of photoperiod on the ZT and IAA content of cucumber and tomato seedlings
R 7\‘???{) ZT/ (pg-ghH IAA/ (pg-gh
Material Photoperiod ¢ Root 2 Stem I Leaf #R Root 2 Stem I Leaf
Gyl 12 4484+437b 3570+ 1.02 ab 16.41+£0.37b 49.82+2.50a 5590+245a 10.38+0.33 a
Cucumber 14 45.00+1.56b 31.58+0.74b 15.39+0.26 be 46.62+0.39a 47.86+0.16 b 10.94+0.29 a
16 50.80 £2.89 ab 35.27+0.74 ab 17.18 £0.71 ab 4398+2.78 a 4578 £0.65b 9.87 +£ 0.46 ab
18 56.32+3.10a 37.82+1.34a 18.06+0.53 a 4526+192a 41.86+2.09b 11.42+024a
20 52.324+3.23ab 3503+1.25ab 16.52+0.19b 4322+1.83a 42.64 +0.69 b 10.55+0.51a
A it 12 56.89+2.40b 17.10+£0.08 b 6.02+0.51b 401+0.11b 725+0.12a 1.12+0.36 ¢
Tomato 14 3448+1.13d 18.61+£0.07a 831+£0.09b 1.83+0.19¢ 493+0.03b 1.61£0.35¢
16 11796 +129a 1331+0.15¢ 12.32+231b 7.85+£0.19 a 2.31+£0.08¢c 2.78+0.03b
18 4332+1.78 ¢ 12.93+0.07 ¢ 19.23+032a 1.34+£0.08 ¢ 1.05+0.09d 7.05+0.07 a
20 109.76 £2.99 a 9.86+0.10d 2553+2.65a 1.05+0.06 ¢ 0.53+0.04 ¢ 721 +£0.08 a

22 AEXBABHTERIMBEMLMEAER. =, HEKS ZT. IAA SEWIHEXSE
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H B AR R IR, Gl 2 Fro, ASEDE R 3 R i Ak = 5 25 TAA S, R fE

(3 3) A, FURG MRS 2T IAA &8 RS 2T hE &

iR SRT ZT &=
HAH OG
20 - & IAA
A
. 15t
E S
2 ‘o
b ;: 10 -
x5 y=0.921x - 32.56
57 a R*=0.954
0 ‘ ‘ ‘ ‘
40 45 50 55 60

ZEPIAAS B/ (ng - g)
TAA contents in stem

1E3L

SRR, MERG RS ZT fl IAA Ul LI RIE, KRR

1.0 eZT
[
wz 08F
1] P
B 5 g6
]
= 3 y=0.0483x - 1.786
0.4 : R*=0.8704
02 Il Il Il I
40 45 50 55 60
BHZTHE/ (ng- gh

ZT contents in root

2 TRXAMTERGEZEMRD IAAT ZT FESHENREREHAXK

Fig. 2 The correlation between IAA and ZT contents with plant height and root weight of cucumber seedlings under different photoperiod
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Fig. 3 The correlation between ZT, IAA contents with plant height and leaf area of tomato seedlings under different photoperiod
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31 AEXEEAXERFEMLNEE KT

ARG R A AL ] DU B SO A I AR K R B R (Rl 4, 2009). AWFFRE, KOt
JE T DABRARAE Rk i, BRI BT (Xuetal., 2008). ASilEeH, BEHGCAWIREK, #0M
F 04t IR S R A, AR ST S v D T E . AR HRERE Y HDZip X% ATHB16
H DR I8 I U A T AT R ARG R S ON. (Yan et al., 2003), BRSSO I0HE
MAEK KB R REE,

ANFEREIA G RO A 22 5%, AR, RZERE CGRAFAE 56, 2004). FfJK (ZEtHHk,
2007). ZEEE CRBIR %5, 2007) MIBGEICEMIZ 50 120 16 124 h-d's AR5 b & BLEH
KR, ORI A4 BRI TR, TR SO WG K, JeMMIZEIES] 16 h - d JE 4k e K
SR [, o T AR AU B e 20 =

R A 1) S ) AR A () [T ) 7= A — R AR OGR4k, WG A Rk, 75K AT R AR
ISR I H RS N B AR m TR H IR 8 =R nr R, 2002; iFE 4,
2006) , IXELARPLSLIC A FEINEER, BRI A EANFC I R A K ZE R . A,
S JE) HA PR B84 a2 TTCRH 2 59 400 1 1) Pl Pk R e s B 5 g i 22 e, (R D RS v £ ILE T
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1 B AR o, AE AR N4 v T AR DL A T e A A, S 22 S Pk T RE S 3K PR R A AN [ D16 4 40
NS AR RE K 22 5 AT G (Aleksandra et al., 2011, [F] 3R W £E — sz v BBl P 348 ol i i)
AR AT IRER, Bife Y AR, H T ARG P rie iAo B e ik 25,
FEAIAE 3G e F Y] T AR ST KOG [RERE AN T8 & IR O = AR ATk, 2002) .

32 ARXAHTHERMBEMOEHERKNARMYE ZT. 1AA BIFEXME

AN AR R 2 () A8k ] BE 2 IR R (4% (Garcia-Martinez et al., 2002), A4S
o, JGRINIE S ZT R IAA B RGBS T R 2, RIBEE G R, ZT M
IAA FEAEM F g T, A2 EEE, XAEr R b s R K, BIgERE T ZT
FUIAA TEAED R IR P4, U IR sE I T AN R BT R 22/ A (RioRE 46, 1996), R
B J I AT B 2 5% W S 25 A0 R A AN (R0 11 2 BC b T B AR R 2B KR B RERE . SRS I ZT
FTAA & 5 SRR I AR Az g, 7825 R AR s, (8L Rz M = R A B3,
B DA 5 3R 52 01 R T e e R S R AE A R R K 22 ST AN ] (Rood et al., 1990)

ST Z B UL i) 4l e AR, T RESR RUA G R TR OB R AR KR T R R EE .
WU, 6 g AR ) 25 () AR P U5 AR K 2 17K P (Nishijima et al., 2005), %6 H {2kt
A ZT FITIAA &>, GA; Fl ABA &N (RIEE 5%, 2008), AGRK: & BLBEE 6 JE 1K 4t
K, TS ZP NN ZT. IAA &2 5SS, mHimflS mikrE ZT. TAA & & 358
Fhin, PIE A B, HEm M4 bR St e TAA & &, WREEE SR 2T W& &
AP AR IEAH G, 2 BHO6JRI nT Rl ok o 55 s TE ZT TAA IBEEE AR 2, i
AP A AR RS, X—B% Al 685 R 2E KRS Y0 0 RE 0% 52 i R 2R 55 9% 0 2 I
K (Liuetal., 2005), &4 AT g5 0L 3 G 75 5 55 02 b 78 3R A KRNI A 3 AR KA G ) 3 TR
HR (KT 5, 2006,

BT, 16 h- d S A WA R 3 TR A9l TR & & B RCH i FR e i . 703 IR 3%
T 6 E A R N, NYEPE ZT R TAA PRREER 55 i i AR i3 R Tl 9 A A 5 1R = i AR
Kk, BB TORIFE 3h 40 B A0 AN [RIR6 R HEAEE R, YEPE ZT A TAA I3 /K1 mT Reon) s ORI i
A AR OR B AR .
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