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Effects of Endophytic Fungi on the Seedling Growth Characterist-
ics of Dendrobium nobile under Nutritional Deficiency

GONG Jiyi, LIFei, SUN Wei, TANG Jing, YIYin

(Key Laboratory of State Forestry Administration on Biodiversity Conservation in Karst Mountain Area of Southwest
of China, Key Laboratory of Plant Physiology and Developmental Regulation,
Guizhou Normal University, Guiyang 55001, China)

Abstract: [ Purpose] The effects of No.37, 117 and 120 endophytic fungi strains isolated from
Dendrobium nobile on the growth and physiological characteristics of D. nobile under nutritional defi-
ciency condition were detected in this study. [ Method ] The endophytic fungi strains No. 37, 117,
120 and distilled water were sprayed on the root of tissue culture regenerated seedlings of D. nobile.
Each group was cultivated for 30 days with 1, 1/2, 1/4 and 1/8 of Hoagland nutrient solution, respect-
ively. After 30 days, the effect of endophytic fungi inoculation was determined by measuring the plant
growth and physiological characteristics. [ Results ] With the decrease of Hoagland solution concen-

tration, the endophyte treatment groups were significantly higher than the control group (treated with
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distilled water) in dry weight, chlorophyll SPAD value, total alkaloids, water-soluble polysaccharides
and NPK content. The root length and root shoot ratio increased less than the control group. The
changes of various indexes were not completely the same between the three endophytic fungi strain
treatments. Strain No.37 treatment showed the most significant ability in dry weight and total alkaloid
content increase. Strain No.120 was more prominent in controlling root length and root shoot ratio,
promoting water-soluble polysaccharide content and phosphorus and potassium absorption. Strain
No.117 showed the most obvious effect on increasing chlorophyll SPAD value and promoting nitro-
gen absorption. [ Conclusion ] All of these three endophytic fungi strains can promote the growth of
D. nobile seedlings under nutrient deficit condition, but they showed different types of effect. There-
fore, the combination use of these three endophytic fungi will produce better results.

Keywords: Dendrobium nobile; endophytic fungi; nutritional deficiency; seedling growth character-

istics
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Tab. 1 Effects of different strains treatment

on the dry weight g
sl
CK No. 37 No. 117 No. 120
treatment

1 Hoagland 3.0Ba 3.8 Aa 3.5 Aa 3.7 Aa
1/2 Hoagland 2.6 Cb 3.6 Aa 3.0 Bb 3.5 Aa
1/4 Hoagland 1.2 Cc 2.5 Ab 1.9 Bc 2.2 ABb
1/8 Hoagland 0.5Cd 1.6 Ac 1.0 Bd 0.9 Bc

E: No.37. No. 117MINo. 120 8 F#k%i 5 ; K5 TR H R
FEHCN AR AL B RIAE0.05 K1 22 5 B ks /NS = RER IR AH R 4
N FIRR A SR E 0.05 KT R EEM; TH.

Note: No. 37, No. 117 and No. 120 are the No. of strains; the uppercase
letters indicate the significance of difference between the different
treatments at the 0.05 level of the same solution concentrations; the
lowercase letters indicate the significance of difference between the
different solution concentrations between at the 0.05 level of the same
treatments; the same as below.
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Tab. 2 Effects of different strains treatment on the

root length cm
Ab
CK No. 37 No. 117 No. 120
treatment

1 Hoagland 1.8 Ad 1.4 Bd 1.7 Ac 1.3 Bc
1/2 Hoagland 2.3 Ac 1.7 Be 1.9 Bc 1.2 Cc
1/4 Hoagland 2.9 Ab 2.1 Bb 2.4 Bb 1.7 Cb
1/8 Hoagland 3.8 Aa 2.5Ca 3.1 Ba 2.1 Da

2.1.3 XTHRZE A5

HH% 3 AT FEARIRI R RS ALY Hoagland 5
FRWALEET, £41RIMRZELE 30 d M KR B
F, MR EERT 3 A WERAIEL . BEEE SR
AR, AHULERZEL 30 d YRR B R
fy 4%, 7£ 1/8 Hoagland A3 K de ol %, Hi
X IRZA A B, A F] 36%, 120 S MR K
s/, AU 17%.
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Tab. 3 Effects of different strains treatment on the

ratio of root and stem %
Ab
CK No. 37 No. 117 No. 120
treatment
1 Hoagland 15 Ad 11 Be 14 Ad 10 Bc
1/2 Hoagland 18 Ac 13 Be 18 Ac 13 Bc
1/4 Hoagland 26 Ab 15 Cb 22 Bb 14 Cb
1/8 Hoagland 36 Aa 19 Ca 26 Ba 17 Ca
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AL
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3R B 4 SPAD {8 30 d B934 K5
WALTF X IR . RGBSR AR, #4541 SPAD 1
PIME Y T B &% 78 1/8 Hoagland BT [
Ty, Hoh i B4l SPAD B hn{E /N, XK
1, 37 581 117 S K4 SPAD B {ER K, &
2|5 (4.
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Tab. 4 Effects of different strains treatment on
the SPAD value

R Ak B ] ot PR L[] 42 4 30 d AR K 22 S o8,
H 117 SRR B B0 T HA A A, s
Hoagland & F#B7A5M , £414R 30 d KR
IR A%, 1/8 Hoagland B, X BEZH T &
TR R, MKENAE 1| mgg, 117 SRk
TR N, B ERE] 15 mg/g (3R 7).
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Tab. 6 Effects of different strains treatment on the
water soluble polysaccharides (dry weight) g

b OS] Ab R
CK No. 37 No. 117 No. 120 CK No. 37 No. 117 No. 120
treatment treatment
1 Hoagland 8 Aa 10 Aa 9 Aa 7 Aa 1 Hoagland 2.1 Ba 2.2 Ba 2.0 Ba 2.6 Aa
1/2 Hoagland 6 Ba 9 ABa 10 Aa 7 Ba 1/2 Hoagland 1.9 BCb 2.1 Ba 1.7 Cb 2.4 Aab
1/4 Hoagland 2Cb 6 Ab 7 Ab 4 Bb 1/4 Hoagland 1.4 Cc 1.8 Bb 1.2 Cc 2.1 Ab
1/8 Hoagland 1Cb 5 Ac 5 Ab 3Bc 1/8 Hoagland 0.5Cd 1.4 Be 0.7 Cd 1.7 Ac

222 OFEVAEVIBEE B

AR 7EAH R BAE4R Hoagland
FEWT 3 AT AL B R) % 2 ) SR 0 30 d
FdE K 2255 B3 . BB Hoagland & 5 R AL,
K BAYE 30 d 3K 2T BB
1/8 Hoagland Hf, X 8 28 & A= Py i3 1< it e /)
A 0.02 g, 37 S RARAEET S YImais < & i
K, k50.11 g (% 5).
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Tab. 5 Effects of different strains treatment on the

total alkaloids (dry weight) g
trj;l\trifent CK No. 37 No. 117 No. 120
1 Hoagland 0.20 Ca 0.28 Aa 0.21 Ca 0.25 Ba
1/2 Hoagland ~ 0.16 Cb 0.26 Aa 0.17 Cb 0.21 Bb
1/4 Hoagland ~ 0.04 Dc 0.18 Ab 0.11 Cc 0.15 Bc
1/8 Hoagland ~ 0.02 Cd 0.11 Ac 0.05 Bd 0.09 Ad
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TEAH AR5 2L Hoagland S FR T, 3 AN
PR 2L [ Xk B EHL ) KA 22 30 d IR i 2
. % Hoagland EIFHALN:, SAUKMKTES
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Tab. 7 Effects of different strains treatment on the

total nitrogen content mg/g
b
CK No. 37 No. 117 No. 120
treatment

1 Hoagland 14 Ba 17 Ba 22 Aa 16 Ba
1/2 Hoagland 11 Cb 16 Ba 23 Aa 14 Ba
1/4 Hoagland 6 Cc 14 Bab 18 Ab 12 Bab
1/8 Hoagland 1 Dd 10 Bb 15 Ac 7 Cb

2.3.2 MRS R

TEHA [R5 B4 50 Hoagland EFR F, 3 4V
FRAL 3[R %) PR 4H (] 4% 30 d I KB 22 R W3,
H 120 SRR HRZ 0 200 T HAD AL A . B2
Hoagland & FRMAH, #4140 30 d I K £
EI R FERY % 1/8 Hoagland I, X FRZH T [
MR e R, WK EUE 0.3 mg/g, 120 5 @H kAL
PR RRIRE fe/)N, HKEIA%] 3 mg/g (34 8).
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Tab. 8 Effects of different strains treatment on the

total phosphorus content mg/g
Ab R
CK No. 37 No. 117 No. 120
treatment

1 Hoagland 6 Ba 8 ABa 9 Aa 10 Aa
1/2 Hoagland 4 Bb 6 Bb 5Bb 8 Aab
1/4 Hoagland 1Cc 3Bc 2 BCc 6 Ab
1/8 Hoagland 0.3¢Cd 0.9 Bd 1 Bd 3 Ac

233 XIAE RN

TEAR R R BA% 8 Hoagland B35 T, 3 NA
FRAL 3 [F) %) PR 4H [R] 480 30 d I KiE 2= R W3,
H 120 SRR W =00 T HAD T4 . bEE
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Hoagland & IR, 41480 30 d K 1
ST R R 1/8 Hoagland B, X HRZH T B¢
IR, MK E{UH 3 mg/g, 120 S E Rk
TR RN, B EIAE] 13 me/g (£ 9).
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Tab. 9 Effects of different strains treatment on the

total potassium content mg/g
sl
CK No. 37 No. 117 No. 120
treatment
1 Hoagland 16 Ba 19 Aa 18 Aa 21 Aa
1/2 Hoagland 13 Cb 17 Ba 15 BCb 19 Ab
1/4 Hoagland 8 Cc 13 Bb 11 Be 15 Ac
1/8 Hoagland 3Dd 8 Bc 6Cd 13 Ad
3 i
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