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Physiological Crack Root and Occurrence Regularity in
Panax notoginseng at Seedling Stage

WRA A, DR, FRR R, REZ, FRE
HUANG Rongshao,CHEN Jianhua,BAI Xiaoyu, WEI Jiguang, GAN Fenggiong,
CHEN Yingzhi, LI Liangbo
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(College of Agriculture, Guangxi University, Nanning,Guangxi,530003,China)
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W HH b AR B Az B S R FH A e M SRS T2 A 5 T - i DD SRR B A AR R R AR SR AR T AR AR IR
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By a3, B b 3 AR JE B AR WA s RIFF A SGIR Ay 1 ot B F 4R = RMA LW R A SEIEA N E X, &
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KR AL AR kA
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Abstract :[Objective]Studying the regularity of outbreak and related factors of physiologically
split-root disease in Panax notoginseng at seedling stage to lay the foundation for the estab-
lishment of prevention and cure measures for split-root disease. [Methods] To observe the
regularity of outbreak of physiologically split-root disease in Panax notoginseng , the cause
of split-root disease in Panax notoginseng at seedling stage was studied by using infectious
pathogen detection method,and the effects of the duration of growth,the growing years,the
light intensity,the depth of planting and the nutrition conditions on the incidence were stud-
ied. [Results]}The physiologically split-root disease in Panax notoginseng mainly occurred in
the seedling stage,which was a non-infective physiological disease. The split-root disease was
caused by improper management in the period of root expansion. With the increase of growth

years,the physiologically split-root disease in Panax notoginseng showed a downward trend,

and basically no disease occurred after 3 years of
W #% B #1:2017-08-10

EER N TR (1964 —), B 4+, B8z, FENFA M
W5 R TS .

* PR ORI L B CH R 14124002-1) )7 70 H A F)
23 AT [ (2014GXNSFBA118152) FI T (o i Rl 2:WF5c 54 tion. Rational fertilization, the application of cal-
ARIFKTH CERHT 20141200 % 8) . cium, magnesium,zinc,iron, boron and other ele-
o TR ARA 2 REC1980 ) B IR B, ERAE ments could reduce the occurrence of split root
25 A Y L2 BF 5%, E-mail : 11b100@126. com,

cultivation. The occurrence of split root
increased significantly with the increase of light

intensity and was related to improper fertiliza-

at seedling stage. [Conclusion] The split-root dis-
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ease appeared in Panax notoginseng at seedling stage is a physiological disease,and its oc-

currence is closely related to the environment.

Key words: Panax notoginseng , split-root disease,occurrence regularity
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Table 1 Different nutrient application table

piE: ) Ak PR it

Treatment Treatment measures

A B S CAS e A 2 0 A MBSk I 6t DD
Potash fertilizer deficiency (no Potassium sulfate,the rest of fertilizers are normally used)

B 5 S JIE OB TR 0 4 BTl 40 kg/667 m? , FiAY KL IE 4 DD
Increasing Potash fertilizer (the amount of Potash fertilizer is 40 kg/667 m?.the rest of fertilizers are normally used)
BT BE AT AN il 45 5 W AT LA MO IE 4 it FD

C Calcium and Magnesium fertilizer deficiency (no Calcium Magnesium Phosphate, the rest of fertilizers are normally
used)
T A 8 TS O B Wl S g e T 4R R 20 kg /667 m? , AR KL IE 1 D

D Increasing Calcium and Magnesium fertilizer (Calcium Magnesium Phosphate is 20 kg/667 m?,the rest of fertilizers
are normally used)
BB Bk IIIC R OC 3 8 SR M B LBk 0, HL AR TR E e D

E Iron, Boric and Zinc fertilizer deficiency (microelement nutrient solution lack Iron,Boric and Zinc,the rest of fertiliz-
ers are normally used)
B A AL Rk T 38 3R VRCEE LA I , LR TR A R i D

F Increasing Iron,Boric and Zinc fertilizer (double the microelement nutrient solution including Iron, Boric and Zinc, the
rest of fertilizers are normally used)

G 1/2 Ak (55 0F % its A AT RHAH B, 4% 04 R k2P
Half of normal fertilization Chalf of fertilizers are used than normal fertilization)

u TE 1 B
Normal fertilization

1.3 HEHH
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(a)Healthy plant; (b)early stage of the diseases;
(c)middle stage of the diseases; (d) terminal stage of the dis-
eases
B1 H AR RR R A ) A )
Fig. 1 Division of the period of the physiologically

split-root disease in Panax notoginseng at seedling stage

Ca) filt FEAB B 5 (b) S 0039 5 (o) 2899 T 301 5 (D 2% 9 R 40
(a) Healthy plant; (b) early stage of the diseases;
(c)middle stage of the diseases; (d) terminal stage of the dis-
eases
B2 b R AR AR & R e
Fig. 2 The period of the physiologically split-root dis-

ease in Panax notoginseng at seedling stage
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Fig. 3

growth period of the physiologically split-root disease in

The relationship between the incidence and the

Panax notoginseng at seedling stage
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Table 2 The relationship between the incidence and the
growth age of the physiologically split-root disease in Panax

notoginseng at seedling stage

S A o o % 25 W A

He K 4R TR Average Significance test
Growth age incidence of difference
rate( %) 5% 1%

1 4E The first year 47.34+4.6 a A
2 4 The second year 1248.4 b B
3 4 The third year 0 c C
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Table 3 The relationship between the incidence and luminous
intensity of the physiologically split-root disease in Panax no-

toginseng at seedling stage

N N L R Al
N EE  FHERE D :
J% G [?E%l Shading Average Slg?l(fil.?;mcc test
SLllJr:hii’leOs coefficient incidence ot dillerence
SR (%) rate( %) 59 1%
1 50 66.67+£4.16 a A
2 20,97 44.6+9. 87 b B
3 1.45 34.34+4.72 b B
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Table 4 The relationship between the incidence and mineral
nutrition of the physiologically split-root disease in Panax no-

toginseng at seedling stage
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Treatment incidence rate( %) _
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C 51.7+2.25 e CD
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E 51.7+4.04 e CD
F 35.0+2.65 b AB
G 53.1+£3.76 e D
H 42.4+1.81 cd BC

3 HRIE

SR A B R R R B R O B Sy A, ]
TEARTRB MR IR T L R AW R 2257 . WRK
BT L SRR ARG s 8 B 25 4= e P IR R A
HRC i R L DX L R A SRR A R AR TS 0 8
BORE R VR . I A A O I B 2R R AR R

SRR e A I 4] T A v A R I A A (6—
8 H) o 3K A~ IR IR S 3 i K, A R A i 39
() AN 2, R B GH 2 KA e 28 L BT DA
IR S 42 o SRR B G R A O S BRI A . SRR Y e A 2
FURAE W20 2 AR R A RB A T LA 3 AR S R
B B AR v 0 e T R R AT B A AR BL A
f A A o TH - R T A A 0, Ol TR JRE e R 2 o 2
RRBL G S A= o v B A 7 38R RE DR MR J3E eI L P L —
TE B AU T -E M 48 i . T - 4 ol 7 32 T i A
e AR N B R b B ROR S E A A
EEEES N VNN N /AN R SN DY )
R0 A A A5 e TR L & B A S X B AR RS
P A AR K R

e 2B A2 7 N A b T RS R b I
ARG A< I IR 2R B AR AR o B 16 O 3
AL EIE T . P, T AR B R KA B S
T T D A 240G 5 e P - R 24 4 o e 3
HEAEH,

SE -

L1 Joot el e, o o i, B 300, 45, il B =& B R W B Ak 2

[2]

(3]

(4]

(5]

(6]

7]

(8]

[9]

b LR 1L - P AR G g R R LT, AR 22 R
2% ,2005,14(4) :307-309.

GU G R,HUANG P Z,GE ] B,et al. Protective effect
of ischemic and total saponins of Panax notoginseng
on myocardial ischemia-reperfusion injury[J]. Chinese
Journal of Emergency Medicine,2005,14(4) ; 307-309.
(R AN SV 5 5 e = Y L= 0 N R TN
UFE 5 1./ R A0 B PR AP A T LD . o T 2 B 2 Sl AR
2012,28(1) :92-96.

REN X Y, SUN G B, ZHANG Q. et al. Protective
effects of PnGL on ischemia/reperfusion injury in iso-
lated rat hearts[J]. Chinese Pharmacological Bulletin,
2012,28(1) :92-96.

R A ME, 23558, = 4 S X R R K R AT R
AL AT N B R S AL R (D] 2
2004,15(10) :598-600.

GUO C J, WU ] X, LI R X. The effects of PNS on
Alzheimer’s disease model of mouse and mechanism of
the effects [J]. China Pharmacy, 2004, 15 (10): 598 -
600.

SREE R R BE MBI L A v B2 4R IO AR A 1 1l 28R
TR REBILT ] TR, 2017, 24(4) :407-412.
SONG J,ZHOU L Q,LIN Z H,et al. Establishment
and application of the model of external hemostatic of
herb[ J]. Guangxi Sciences,2017,24(4) :407-412.

S A 4 HE TS W], SF . EST-SSR dRic X = £ ik
FEARMETI]. o b 25 20K, 2011, 36 (2): 97 -
101.

ZHANG J Y, YANG W Z,CUI X M, et al. Breeding
strains of Panax notoginseng by using EST - SSR
markers[ J]. China Journal of Chinese Materia Medica,
2011,36(2):97-101.

DONG T T X,GUI X M,SONG Z H,et al. Chemical
assessment of roots of Panax notoginseng in China;:
Regional and seasonal variations in its active constitu-
ents[ J]. Journal of Agricultural and Food Chemistry,
2003,51(16) :4617-4623.

FHE.UEBRER, S =L EERE RBRIR
[1]. AB#F5T,2003,15(1) :43-45.

WANG Y,.FAN C,CHEN Y J.et al. The main disease
and control status of Panax notoginseng [J]. Ginseng
Research,2003,15(1) :43-45.

VU BMIGRE M g, = R EU R IERLT) MR
24 ,2011,42(9) :1070-1074.

JIANG N, QIN L Y, YE Y F. Research advances in
diseases of Panax notoginseng [J]. Journal of South-
ern Agriculture,2011,42(9):1070-1074.

J5 k. R B 5 7 1 EML A gl AL 1977



HH A« L A T AR S R R

279

(10]

(11]

[12]

112-126.

FANG Z D. Plant disease research methods[ M. Bei-

jing: Agricultural Publishing House,1977:112-126.
TEBE, B EE L IMNER. AEARKAERAS R PR 5%
H R R A R L B 0] A S W58, 2006, 18
(4):9-11.
YU H Y,LV G Z,SUN X D. A preliminary study on
the species and quantity of soil fungi in ginseng Rhi-
zosphere of different growth years[]J]. Ginseng Re-
search,2006,18(4):9-11.
R, BEG. S E 2 SO R L
VK BH AR K 2 2441 2000, 31(5) :515-518.
LIANG C,LV G Z. Approach on isolation and enu-
meration methods of soil fungi[ J]. Journal of Sheny-
ang Agricultural University,2000,31(5):515-518.
BRAE, MR, 55,4 OB =L AERK DG

[13]

PERARBOLAT R B Wz [T, b E b 227, 2014,
39(4):610-613.

LUO M J,XIA P G,QI Z H,et al. Effects of light
quality on growth, photosynthesis and effective com-
ponents of Panax notoginseng[J]. China Journal of
Chinese Materia Medica,2014,39(4):610-613.

BR/INTS 5 4 AL » 5 22 4, A6 1 6 it IS e - 38 e IR 50 X
BEAEZMET =LK SRR b E 2%
#,2012,37(13):1905-1911.

OU X H,JIN H,GUO L P,et al. Effects of balanced
fertilization and soil amendment on growth and yield
of Sangi in continuous cropping[J]. China Journal of

Chinese Materia Medica,2012,37(13) :1905-1911.

G ER T ()

("RERIZRZER) S 2016—2017 EHBFER

(FEaHFRFRIVEIDIELEAR IR HEFRTRHERORIIFT.BHTRT 2017 F 1~4 By
G A R IE, FERNAEATE P ARREEGFTRHILS AL TELFOEEAEPANRIET() BHF
REFBIGFRARE, A . R BEZAFTLHAATIRERAF., (JBHFRFR)BHREL
EOATFREREIARPOREHRE! FREEEHG—F L RER, 7 Fioi)

7 F E ] I I %
54 Az o A A S
pUR x) K P x| i 25
SN PR #E 5 A
X f— KA koA KR
FHR Fank wE B %R
%R A TR kA FA R W %
AR kA i Y 2 IH T
& A2 24 F OB 3 R
W A% A i k% 7 4

EREN-y EX:Sd AR A
¥ E A& R4 PURINEZS
X ik ok 5 kit 5 A
1T 3R 1 4% %, A7 3K, R
L 4a =g Z= MR
%o 4l T T R %
FRAE IR Nk ¥ T
HoF & A & HER
Fkik FRAR FR EEF
AR

EERALA R BEBREBMAHERS AR 2017 512 A 20 8,

(- A B 3 4R % 41 55

2017 %12 A 20 B



