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10, 25, 50, 100, 200 umol/L 6 T AL, WIFE T AREEE T HIRAARITG d M5 dxf K326 Rl 85 FARMH A —Z iR
LERIEE . Z5RRW . 53RO pmolVL)fHLEL, 25~ 100 pmolVL T HFRAAEIEHE K326 FARMIL, 783 d BHEIERR 13.33% ~ 30.67%, 7F
5 d IHMEHEERFE N 8.54% ~ 22.55% , Fod & A 50 pmol/L; 10 ~ 50 pmol/L T AT =4H 85 AR, 76 3 d ek 7.81% ~ 18.75%,
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Effects of Syringic Acid on Root Growth of Different Tobacco Varieties at Seedling Stage

YU Haibing"?, LU Yufang®, TANG Li', SHI Weiming®, GAO Weichang®, GUO Yali*, ZHU Di*’

(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650500, China; 2 Key Laboratory of Soil
and Sustainable Agriculture, Chinese Academy of Sciences, Nanjing 210008, China; 3 Upland Flue-Cured Tobacco Quality &
Ecology Key Laboratory of China Tobacco, Guiyang 550081, China; 4 Qianxi’nan Prefecture Company of Guizhou Tobacco
Company, Xingyi, Guizhou 562400, China)

Abstract: In order to explore the effects of biological nitrification inhibitor syringic acid on the root at seedling stage growth of
tobacco varieties K326 and Yunyan 85, a substrate culture experiment was conducted with six concentrations of syringic acid (0, 10,
25, 50, 100 and 200 pmol/L) to investigate the effects of different syringic acid concentrations on the elongation of the primary roots
and lateral roots of K326 and Yunyan 85 at different time (3 d and 5 d). The results showed that compared with the control (0
umol/L), syringic acid in the range of 25-100 pumol/L promoted the primary root elongation of K326 at 3 d and 5 d by
13.33%-30.67% and 8.54%—-22.55%, respectively, with the optimum concentration of 50 umol/L, while syringic acid in a range of
10-50 umol/L promoted the primary root length of Yunyan 85 at 3 d and 5 d by 7.81%—18.75% and 4.10%-10.66%, respectively,
with the optimum concentration of 25 pmol/L. The promotion of syringic acid on the primary root elongation of K326 and Yunyan 85
was better at 3 d than at 5 d. Low concentration of syringic acid significantly increased the numbers of lateral roots of K326 and
Yunyan 85, with the optimum concentration of 25 pmol/L for both varieties. Correlation analysis showed that the change rates of
main root elongation and lateral root numbers of the two tobacco varieties were significantly positively correlated with syringic acid.
It can be seen that the appropriate syringic acid concentration can promote the growth of main roots and lateral roots of two tobacco
varieties at seedling stage. Biological nitrification inhibitor syringic acid has the potential to promote the growth of tobacco roots,
providing a theoretical basis for the development of new fertilizer for flue-cured tobacco.

Key words: Biological nitrification inhibitor; Syringic acid; Primary root length; Number of lateral roots; K326; Yunyan85
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FAALAN TR (AOB) Y amod FEHERE, ML 21%
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TIERILAR 0, XHAE ) AR A 0 B e O A
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W ACAE 0 A s A3 i 9 —— T &R 42, 8
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1 #REFE

1.1 R 5iK5E T

HER R A K326, =4l 85, A=W aH LIl
FIk T 7 M2 (Sigma-Aldrich, ),

SR G T 5 b RS AR R A AR A R
FHBNE A 745 7700 o B lE L BT e 0 43 S b
FUAR R L)) o B W SRR o IR ET , B SR
FRAKFEFR 1.5 mL 208 T, A1 mL 10%
H,0,. 10 pL + e dEmEREN(SDS), (R iEs
A, PRUERNF K SE 4, A5 15 min 5, 7EE.O4
FMWENG 75% kS K5 BB A G TAES b5,
AR WAR R IBCK R KRB F AT 0P 5~ 7T IR, HE
Ve Lk, FINAGE & 0.1% IR, B
BRI TE B IR T LA 5 S A o fT PR A
S K Fh 45 Fh 21 5 LA A5 IR (13 cmx13 cm)
F, EFEAN: 2 mmol/L KH,PO,. 2 mmol/L
MgSO,7H,0.. 5 mmol/L NaNOs. 1 mmol/L CaCl;2H,0 .
50 pumol/L H3BOj;. 12 pmol/L MnSO42H,0. 1 umol/L
ZnCl, . 1 pmol/L CuSO45H,O0 ., 0.2 pmol/L Na,
Mo0O,2H,0. 100 pmol/L EDTA(Z —Ji DU Z. 12 4
£, ZJK). 100 pmol/L FeSO,7H,O. 0.5 g/L 2-(N-
) 2 AR (MES) . 1% (m/V)RERE . 0.6% (m/V)EilS
¥r(H 3 mol/L NaOH 4% pH 5.8). Hrr, A8hnf
MES A DiEH| pH Z2mfEN], B k55T pH 7EAEY)
AR EAKREEA L, FEFHH Parafilm i
B G R ORISR SR (AR I I o 3R v o
AR RERECEWIN 16h/8h, HEQR3£1) C,
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— G MIARECR: . R IR — AR B B
I ERGE H— AR B (AR R T 0.5 mm
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1.3 #HiEaE
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X K326 FE M A SE VPR B B 1S i 3
TE 50 umol/L A T &R AL U E F IR 30.67%(FE 1);
1 50 ~ 200 pmol/L ¥ LN, T /M K326 F4R
A R AR R0 Bl R B2 3G T R B, 7E 100 pmol/L
IR HER K 13.33%, {HFE 200 pmol/L FfJC ik & 51
(K 1A). TR 5 d i, % K326 FHRKAE
M5 3 d B EYRCRZERL, 7E 50 pmol/L B, T A&t
K326 FHUiHK R IR RE A8 R 22.55% ; 7F 200 pmol/L
I S A — 5 B A0 808 (1 1B). AT UL, 7 25 ~
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B B AR ROR , TR MR RAE 3 dif S d
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1 AERET EHBEITAIE 3 d(A)F 5 d(B)BT K326 R EHIE N

Fig.l1 Effects of different syringic acid concentrations on elongation of K326 primary roots at 3 d (A) and 5 d (B)

1 FEIRET HERAIE 3 d 70 5 d B K326 ER KA
Table 1 Promoting rates of different syringic acid concentrations on
K326 taproot elongation at 3 d and 5 d

THEBREE (umol/L) 3 dIHEHF (%) 5 dIHMEIER%)
10 2.67+1.32 ~4.76+2.92
25 13.33+£1.32 8.54 +5.39
50 30.67 + 4.87 22.55+4.76
100 13.33+1.32 12.75 +2.69
200 0.00 = 1.77 ~11.76 £+ 2.26

TE: R N8 £ SEFRR, T,

22 TEHEBWEEZE 85 ERIEKH N
W 2 iR, ASFERBE T B IR XM 4K 85 AR
ARG K OA RS MARRUR . THRLRE 3 d

i, 7EMRHEEE 10 ~ 50 pmol/L JEHE N X =4l 85 FAR
G2 RO e, Bl AR 25 pmol/L,
e B AETR 18.75%(F% 2); £ 25 ~ 200 pmol/L
WREVERI, THRXT =00 85 MK (e 4k
Jof e B 3G S T B, FE 50 pmol/L B A {2 AR FH A
FRFEEARAR B2, HM 100 pmol/L P, T &K
XF Ml 85 FAREHG I RI N WM HI (K 24). TH
FRALER 5 d B, Xt 00 85 EARMK AR S 3 d i3S
Lo #£ 25 umol/L Bf, THFMX =K 85 EARMHK AL
PSR TR, M 10.66%; 1E 100 ~ 200 pmol/L ¥ &
JGEIN, THFRXY =M 85 TARMKA —EmmHI1E
ﬁﬁ(@l 2B). AIL, THMRAEARUSE 25 ~ 50 umol/L i}

AE L E e dE <A 85 BRI, H T HFMAMEHHR
3dEHETF 5 dBf(ER 2).
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Fig. 2 Effects of different syringic acid concentrations on elongation of Yunyan85 primary roots at 3 d (A) and 5 d (B)

£2 ARIRETEHERLIE3dMSdRTHESS EMRMK
i
Table 2 Promoting rates of different syringic acid concentrations on
Yunyan85 taproot elongation at 3 d and 5 d

THERWSE(umol/L) 3 dBHMENER (%) 5 d HEHEHR (%)
10 7.81£2.11 410+ 4.97
25 18.75 £ 5.26 10.66 £ 5.86
50 14.06 + 3.78 9.84 £ 6.94
100 ~10.94 + 4.03 ~10.66 + 4.18
200 -26.56 +1.57 -22.13£3.20

2.3 TEHEI K326 M1 =4 85 MR EA 2
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TERRYREE (umol/L)

K326 FI=AH 85 — MR i 52 i SR B AIRAIE /5
MEYVER . 25 ~ 50 umol/L T 7R i E {2 ¥k K326 ]
& A5 10 pmol/L F1 100 umol/L T FHF R K326
MAEMIAR & A, (BRCR AN B3 200 pmol/L T &R
XF K326 AR & A=A — s il Ve FARR B3 5 Forh 25
umol/L T AHMEAEMENNEE K326 MR & B 1 fcid i
(& 3A), HiE 3B 6] A1, 10 ~ 50 umol/L T &Ry
Al i E R 00 85 MR A E, 100 ~ 200 pmol/L T
FIRNT 200 85 MR & & Jo @ E5m, Hoh 25 pmol/L
T AR BRI 5 2 00 85 AR & 7 Y e il e 2
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Fig. 3  Effects of different syringic acid concentrations on numbers of lateral roots of K326 and Yunyan 85

R3 FERET HFERAIEXHE K326 F1E1H 85 MIREL
BB ER
Table 3 Promotion rates of different syringic acid concentrations on
numbers of lateral roots of tobacco K326 and Yunyan 85

T FHBRHE B (umol/L) K326(%) M 85(%)
10 26.67  6.67 40.00 + 8.94
25 66.67 + 12.29 93.33 + 14.60

50 60.00 + 14.60 40.00 + 8.94

100 20.00 + 10.32 0.00 + 8.94

200 ~13.33 £ 6.67 —6.67 + 8.43

24 TEBROETHEEFRIGKEHFRMAMRE

Ble#HEMEXME

WE 4 FR, KT AR T AR K326 =i
85 FARKAMMARE (LRI TA G 0, KB
PR R R 32 AR AR fb 8 R AR B A 3 5 B 3 E
A (R*=0.59, P<0.01), BT 7582 X% 4 55 i 1) AR
FUIAR A= K A R 0% — 3009, BE IR 2 o 2 AR K
AAR % E . 76 25 F1 50 umol/L ANMKER:, T
T 12 B[] BF 02 2 7 A 08 R i P %) AR AR AR 4
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Fig. 4 Correlation between stimulations of primary root elongation
and lateral root development of K326 and Yunyan 85 by Syringic acid
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