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Influences of different planting methods and cultivation measures on the yield
and effective components of Bletilla striata
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Abstract: Objective The effects of different planting methods, shading and amount of fertilizer on the yield and quality of Bletilla
striata were studied. The optimum planting methods and cultivation management measures were determined, which will provide a
scientific basis for the Bletilla striata of GAP. Methods In this study, the field experiment was carried out with three-factor and
four-level orthogonal design to study the effects of planting methods, shading and fertilization on the yield, polysaccharide content
and militarine content of 2-year-old Bletilla striata ‘Chuan Ji No.l1’. Results The different planting methods and cultivation
measures has significant differences in the growth index of Bletilla striata. The planting methods and shading have significant
influence on the dry weight tuber, the content of Bletilla striata polysaccharide and militarine, while the amount of fertilization has
no significant influence. When the mulching cultivation(A2) was used, the dry weight of tuber (1 784.51+100.01) kg/hm?,
polysaccharide (39.04 + 0.28) % and militarine (7.72 + 0.45)% of Bletilla striata are the highest. When the 25% (C2) shading
treatment was used, the content of polysaccharide is (39.04 + 0.28)%, and the 0% shading treatment (C1) of militarine is (7.61 +
0.83)%. Conclusion Different planting method and cultivation measures can change the yield and effective components of Bletilla
striata. The suitable planting method of Bletilla striata, Chuan Ji No.1, is mulching cultivation, adopting 25% shading treatment, and
under the background of high fertility soil, 150 kg/hm? is the appropriate fertilizer amount.
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Table 1 Experiment design

R A B C
s TR TF R KF FEE R (kg bm ) KT W
T1 AIBIC1 1 R bR RS 1 150 1 0
T2 A1B2C2 1 2 gk B 2 225 2 25
T3 A1B3C3 1 2 bk B 3 300 3 50
T4 A1B4C4 1 2 Hh gk B 4 375 4 75
T5 A2BI1C2 2 P REFR 1 150 2 25
T6 A2B2C1 2 P REFR 2 225 1 0
T7 A2B3C4 2 P REFR 3 300 4 75
T8 A2B4C3 2 R RE 4 375 3 50
T9 A3BIC3 3 PRI 1 150 3 50
T10 A3B2C4 3 PRA G 2 225 4 75
T11 A3B3Cl 3 PRA G 3 300 1 0
T12 A3B4C2 3 PR RS 4 375 2 25
T13 A4B1C4 4 AR 1 150 4 75
T14 A4B2C3 4 7R 2 225 3 50
T15 A4B3C2 4 7R 3 300 2 25
T16 A4B4C1 4 AR 4 375 1 0

25 ERBESENE

WeHE (AR E 245 H) 2020 R PG 081, SR
SR s YL (HPLC) W52 [ S He 25 v 3 SR
EE/E\E[IS—ZO]O
251 R ik Agilent Zorbax-A2000
(250 mmX4.6 mm, 5 um); FEIHN 0.1%ER K
W (A -2 (B)s BEEEBENL, 0~5min, 5%~
20%B; 5~25 min, 20%~35%B; 25~45 min, 35%~
60%B); KRR 1.0 mL/min; I3 K 223 nm;
FE# 30 C; HEFEE 10 uL. g W 1.

A SRR

B

0 5 10 15 20 25 30 35 40

t/min

1
Fig. 1
sample (B)

FEREBEEERM A) ¥R B) SWREEEE
HPLC analysis of militarine (A) and B. striata

2.5.2 NP ROATRRI A ORE B RRIOCE SRR e o
fh 13.64 mg, B 100 mL 2L, M LB Rt
MR EZI8, #2, fERN0.136 4 mg/mL 1R
Fig X HEL b A VAT, R 2 mL, B 5 mL &
I R R IR R ZI R, RS, fEAXT
HEL A TR

253 MR SIS IE & 100 g, K, f
Kit 3 50, BUBMAZ 02035g, FEEKE, B
FEHETUIR A, FEE MR CBE 25 mL, K% FRE i
&, BAELAF (ZhZ 300 W, % 37 kHz) 30 min,
WA, BRRERE, AMCREA BRI E, B
i, AR IR

254 GBS MR EH “2.5.27 TR0 HE S
FEORRE AT 10 pL, %08 “2.5.17 Ttk stk
Wi, okt E, el e B A 5
i VAT E T P o SEE SRR DL R b, 1z i S
FHAR i 06 73 B RE SR T 1.5,

255 AnifEMZRRZah] AR B IO IR A AT
0.25. 0.50. 1.0, 2.0. 2.5. 5.0 mL, 435/ 5 mL
B, MW CEMBERZIE, 5, ERatmn
TR (6.82.13.64.27.28.54.56.68.20.136.4 pg/mL);
% 92217 WEIEFNE: Wk EIgE, DU
HONPAAR (YD, SRR HE 5l o7 m I FE R Al
b (X0, fill&intEliZk, BEIETIE Y=24.139 X—
1.109 3, R? =0.999 9, & VL] 6.82~136.4 pg/mL.
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“2.5.17 TUF LB AR 6 Ik, SERBRERIE A AR
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2)02¢g, FEEME, L6y, & “2.27 TUN ikl
BRERA % 92517 TR i AR ERE I
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(TO & (401, o6y, WHEKE, 7ER
FEHETZ A, 0 ook 55 i N ) B i 4 6.0 mL
AN CBE 19 mL, FEHEMOERE, @HE4E ()
300 W. $%E 37 kHz) 30 min, 04, FFRE R
&=, WM CERNREOR R, i, ERgkR
W % “2.5.17 BURTRENGE, THESERERER
FERIKZE N 98.50%, RSD H N 1.33%.
2.6 HUBRIBS SR

K SPSS25.0 AT 77 2243 M Al £ RS A 56

Graph Pad Prism H T4 B 77 &
3 ER594H
3.0 T REMESRSHIEEETARE KIEFHN
ME

AFEFE T SRR (R 2), Ak
Phiss AR, UL ZUREER . R E .
PR E AW S EER, N ZHERIRE.
16 ANALFR IRk i 40.18 cm, Horp T3 #RE AN
50.79 cm, T14 /A 28.72 cm; 73 ZEHCTF 0 7.56
A, Hrb T13 %K 9.00 4, T10 /MK 6.33 4
T AP35 54.63 cm?, A T2 5 K08 50.79 cm?,
T13 /A 28.72 em?; ZURECT354 87.02 4, Hor
T11 %N 121.00 4, T15 /0K 62.67 4 ZiAREE
JRESFRN 18.44 g, Hb T8 i KN 23.27 g, Tl4
/R 13.52 g5 EEFESFIN 5132 g, HH T2
PR A KN 78.37 g, T11 /b2 33.04 g;
TEEES BTN 46.25 g, HA T8 KN 64.11 g,
T10 A% N 34.64 g

*x2 MESRSHIEREEX B RENE KRR

Table 2 Effects of planting methods and cultivation measures on B. striata. and plant growth index

RS FkE/em NEH A em? AR JUREERE (g k) TEBERUR/ (g bk PREEEF TR (g HR )
T1 424410.16f  7.67£0.33 65.62-4.89bc  102.33+£3.84bc  16.251+0.45dcefgh  4524+1.01gh 42.14£2.10cdef
T2 43.73+0.17de  7.67%0.67 56.55=4.46bcd  73.33%2.85efg  18.40%1.02bcde 78.3710.58a 46.4212.30cde
T3 50.79+0.24a  7.671£0.88 45.94+4.00de 83.6713.18def  17.21£0.96cdefg 58.671+0.85d 50.7242.50bc
T4 4735+033b  7.331£0.88 44.99+4.14de 86.331+3.33cdef 15.69+0.89fgh 46.76£0.46gh 45.5212.26bcdef
T5 48.14%+0.11b  7.67£0.33 66.41+4.66bc  104.33+£3.84abc  21.45%1.15ab 70.00£0.49b 63.00+3.06a
T6 39.12£0.08h  7.33%0.33 82.42+523a 87.331£531cde  20.83%1.13ab 51.9810.67f 53.3812.62ab
T7 39.52+0.14h  7.001£0.58 65.24+4.92bc 74.3312.85¢fg  21.41+1.15ab 54.38%0.77¢ef 50.8611.08bc
T8 41.21+0.14g  7.00%£0.58 63.64+5.09bc 68.00+4.04fg  23.27+1.24a 65.31+0.87fc 64.1110.64a
T9 39.45+£0.08h  6.6710.88 52.21+4.54cd 86.3313.33cdef 19.34+1.06bede 43.051+0.69h 36.14%1.83ef
TI0  43.0910.08¢f 6.33£0.88 67.761£4.47b 101.334+3.84bcd  19.86%1.08bc 46.361+1.08gh 34.64+1.76f
TI1  45534£0.19¢c  9.33£033 58.71£497bcd 121.00%4.51a 19.49+1.07bed 33.0410.42i 38.36+1.93def
T12  44.14£0.09d 7.33+0.33 63.39%£5.13bc  106.67+3.67ab  21.35%t1.15ab 43.0010.64h 39.22+1.97def
T13  29.6910.06j 9.00+0.58 33.62%3.42¢ 82.00£3.00ef  16.631+0.94cedfgh  35.821+0.46i 49.08+2.42bcd
T14 28.724+0.10k  8.33%0.33 34.131£3.33¢ 69.6712.67efg  13.521+0.79h 47.5210.45g 44.8412.23bcdef
T15 28.79%0.14k  7.33%0.33 36.03%£3.36¢ 62.671+2.19g 14.151+0.82gh 57.72t1.13de 40.80%2.04cdef
T16  31.15%0.18i  7.33+0.33 3741%3.7l¢ 83.0013.00def  16.12+0.91efgh 43.921+0.70gh 40.74+2.04cdef

NEFRHREA R ML 5%K P27 E# (P<0.05)

Lowercase letters represented significant difference different treatments at the 5% level (P < 0.05)

32 MEARASHERENARFESEERS
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HISZ AN 2.2, R 7 sU S AL A AE S BAR T
F yzrre=0.541 (P>0.05), H, ff Eta? (5®) 7,

MHE TR 72 ssrre=0.708, EHE #? wsrme=
0.269, BFiE J7 20 B SR 25T B S  2E K T
TR ST P2 B R R S

322 PTG REHENT A RS I AN
[FIAbERIA] [ R 2200 B - AR AR 45 AR (R 4D,
AN 75 = SR T 1 R o A A R s,
P 7 3 2 cmew=0.735, BERHEE # cinen=0.738;
ANFIEAEERT 3 M S R R
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ARV AR B B) [ S B 2850 SRR IR 5 2 AN AT IR 5 R
R (K5, AFIFE 77 2 30 G S R
EAWNEELW, HPMETR 72 wwms=0.774,

HEBAEE 72 wamm=0.798; FiAE 7 XS HEALEAFAEA
HAEH 7 wnmm=0.302, (P>0.05), Jifafll &3 H
AR RTES AR

*3 RETREXWHEHNNAEE

Table 3 Inspection of inter-subject effects of tuber dry weight

A S KR -5 AN H W7 Fia SEE g
BEIERLAY 9599.984 15 639.999 6.327 0.000 0.748
HE 418 056.804 1 418 056.804 4132.844 0.000 0.992
il 77 =0 7 846.039 3 2 615.346 25.855 0.000 0.708
ifut s 233.105 3 77.702 0.768 0.520 0.067
HERH R 1192.286 3 397.429 3.929 0.017 0.269
T 5 =X X it & 328.555 6 54.759 0.541 0.773  0.092
R 61.355 38 1.615
Mt 7 415.343 48
B IE 220.916 47

F 4 BRBEEEEEAELE

Table 4 Inspection of inter-subject effects of Bletilla striata polysaccharides

KR R L H i ¥17 F1ii SEE P
REIERLRY 51.961 15 3.464 12.739 0.000 0.857
el 70 408.422 1 70 408.422 258 933.823 0.000  1.000
Fola 5 =X 24.189 3 8.063 29.652 0.000 0.735
e 0.914 3 0.305 1.120 0.356  0.095
e RE 24.505 3 8.168 30.040 0.000 0.738
R 8.701 32 0.272
psenn 70 469.084 48
B IE T 60.662 47

£5 FERERIE BRI

Table 5 Inspection of inter-subject effects of militarine.

A KR V5 S]] ¥ FiA EN 7
BEIERLAY 24.893 15 1.660 32.150 0.000  0.884
HE 2470517 1 2 470.52 61 512.234 0.000  0.999
il 77 =0 17.993 3 5.998 43.493 0.000  0.774
ifut s 0.267 3 0.089 2.827 0.051  0.182
HERH R 6.045 3 2.015 50.131 0.000  0.798
T 5 =X X it & 0.590 6 0.098 2.303 0.058  0.302
R 1.322 38 0.035
Mt 2151.394 48
B IE T 11.389 47

3.3 EEMEARSHIEHERANIGE

AR5 220, RiE s 3 R i e A
FBEEF B SRR SRR & B R AR [
X KIRZEF RN S, ASFRE T 2 A7 2 22

5o ORI R B IR O IR > e ol >

FAREE > RABEE, WK 2-a, Hrp gk (AD
HEARE (A4 2 M7 RIEFALEE; AFREL
AL SRR AN 25%E AL 50%
WA TR A ARETRERERT 0%IEH
B T5%IERAE . R RS BRI 7 R
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N RRAERE > Rk > 20 > IRk A
[ it FES 2 Ak BB ) 1 B B2 f S SRR G A B 2 e AN
= ANFEEYI ARG, SFEREREE & =M REINA 0%
T FEE =2 5% 9 FEE > 50%6E [ 5 > 7 5% [ 7 .
NI S EIS PSS E ST NS Y ES AR P S

2500 -;wa&%m a 601 —%@ﬁm
o000 =EHE = it
g a - S 454 ba, a
2 150012 b o b b =
= ° N 30
w1000 &

H s
Ea 500
K

04
A1A2A3A4 BI1B2B3B4 C1C2C3C4

0_
A1A2A3A4 BIB2B3B4 C1C2C3C4

TR HE & M ZE AT S5 SRR (3R 6), FiAE 7 =006 H
NrEESERE MR, 5N R wxrne=
534.65. R nnzw=1.68. R wpmw=1.57, H B

JEFEE (A2) FAAMBRZEE 585 0850
R 50%ER A (C3) FTaA™EHMH

WK, Rusrnn=15522, 25%MEHARE (C2) F
M ZHESESERERN, R aren=2.02, 0%
P (CD FRERREE S ELMERKN, R wams=0.92.
gr bRk, 4 FhRE 7 b, RS AT
X WFIHERRAMEHFE, 150 kg/hm? (170 &

WANEIE; 25%E B E AN A L2585 %
) B R
b 127 e ¢
i
10 =i
 hab . b a . abcd

S ERIE %

A1A2A3A4 BI1B2B3B4 CIC2C3C4

INEFRERIR S%KTFERRE (P<0.05)

Lowercase letters indicate significant difference in 5% level (P < 0.05)

2 AEIEARRZETFRE (1) BREHE (b) MEREEE (o) FEHEKFEERIILL
Fig.2 Comparison of horizontal differences between Tuber dry mass (a), white and polysaccharides (b) and malate (c)
ko6 BRHRETHRE. BREBEESERBIESERESNT
Table 6 Range analysis of B. striata. of tuber dry weight, polysaccharides and militarine content
fobr HeZEF B/ (kg'hm ) EUEZRD SRR/ %
A B C A B C A B C
K1 5746.50 5653.11 5318.86 151.45 152.90 153.90 30.14 29.20 30.47
K2 6 699.73 5780.41 5 892.85 156.17 152.47 157.23 30.89 28.59 29.56
K3 4561.14 5424.05 5903.52 149.45 153.52 153.00 24.59 28.44 27.98
K4 5390.50 5540.30 5282.64 155.72 153.90 149.16 29.17 28.55 26.78
K1 1436.62 1413.28 1329.71 37.86 38.23 38.47 7.54 7.30 7.62
K2" 167493 1445.10 1473.21 39.04 38.12 39.31 7.72 7.15 7.39
K3"  1140.29 1356.01 1475.88 37.36 38.38 38.25 6.15 7.11 6.99
K4 1347.63 1 385.07 1 320.66 38.93 38.48 37.29 7.29 7.14 6.70
R 534.65 (A2) 89.09 (B2)155.22 (C3) 1.68 (A2) 0.36 (B4) 2.02 (C2) 1.57 (A2) 0.19 (B1) 0.92 (Cl1)
4 g XA RERKE P EREEZSR: MR, B

& A 7 ORI B e N R e % e A R
ERKE, REhAMAEN R, ERESE M
e FURERA,  DRE 2 B R s AN AT 21,
3R 4 KVPIER BT TiER:, BRERE, K&
T RIR A, IF RS B R R R R 2

B FCEIRR], A FRpE T 205 B 1 Ak

BHREXT (A R ZE TR 20 53 BRI & 5=
AR S RN o A S v i IR RS 1 B R EE T R
R 2 SRR S B AR . R E R
Mkt (A2 I, B RBEEF iR (1 784.51£100.01)
kg/hm?]. ZHE[ (39.0410.28) %]53F LEREE S &
[ (7.7240.45) %%k F S 2R 25%E [ kb
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HO(C2) B, ZRESE] (39.3110.28) %lHE,
0% B AL EE (C1) {3F SRR IR 2 7[ (7.6110.83) %]
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