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Grading of Seed Rhizoma for Curcuma phaeocaulis and Its Effect on Plant Growth,
Yield and Quality of Medicinal Materials
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[ Abstract] Objective: To establish the grading standard of Curcuma phaeocaulis seed rhizoma, and
explore the effect of seed rhizoma classification on the growth, yield and quality of C. phaeocaulis. Method:
The purity, diameter, weight, length, germination rate and water content of C. phaeocaulis seed rhizoma samples
were determined. The grading index was determined by partial correlation analysis, variance analysis and cluster
analysis. According to actual conditions of production, the classification standard of C. phaeocaulis seed rhizoma
was established. Then the field experiments were carried out with different grades of seed rhizoma for treatment,
so as to analyze the effect of seed rhizoma grade on plant growth, yield and quality of medicinal materials.
Result: With seed rhizoma diameter and seed rhizoma weight as classification indexes, C. phaeocaulis seed

rhizoma were divided into three grades. The field experiments showed that with the growth and development of

[WFEHEE]  20200407(012)
[BEE€THE] #H207E K TR PR H (ZYBZH-Y-SC-42) ; “ A bk 2 7R A A BHIF 7HT 215 H (CXTD2018016)
[E—EE] PR WL, NS P2y i a5 % F TS, E-mail : 1577509352@qq. com
[BIEEE] 200, B2 WA 0, RSP 2 W00 Bl 25 2 DA 9F 58 R GAP BF 5T, E-mail : 028limin@163. com
- 145 -



527 B 4 W HEXBAFZRS Vol. 27,No. 4
202142 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021

C. phaeocaulis, there were significant differences in plant height and leaf length among different grades of seed
rhizoma during the root tuber expansion period (P<0.05). The yield of Curcumae Radix and Curcumae Rhizoma
produced by different grades of seed rhizoma was in the order of first-class ginger>second-class ginger>third-
class ginger>substandard seed rhizoma. According to the analysis of the proportion of the commodity grade of
medicinal materials, the higher the grade of seed rhizoma was, the higher the proportion of the first-grade
Curcumae Radix occupied. According to the analysis of the quality of medicinal materials, there was no
significant difference in the content of extract, volatile oil and germanone in Curcumae Radix and Curcumae
Rhizoma produced by different grades of seed rhizoma. Conclusion: The grading standard of seed rhizoma was
established based on the systematic study on the classification method of C. phaeocaulis seed rhizoma. According
to the field experiment, grading planting of seed rhizoma can promote plant growth and development, increase
the yield of medicinal materials, and improve the proportion of first-grade medicinal materials, with no impact

on the internal quality of medicinal materials. Therefore, classification of C. phaeocaulis seed rhizoma is

scientific and necessary, and can lay the foundation for the standardized cultivation of C. phaeocaulis.
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x1 EREAMEHRER

Table 1  Sample information of Curcuma phaeocaulis seed
rhizoma

PE i 2 WA b 4

ZL01 DU 1128 XU IX. 4 A5 S AU A — 4
ZL02 DU 1128 XU X 4 A5 B AU A — 4
ZL03 DU 1128 XU X 4 A5 LA U A — 41
ZL04 VU128 R IX. 4 A5 B AU A — 41
ZL05 VO 1148 XU IX. 4 A5 B AU A — 41
ZL06 DO 1148 XU IX. 4 A5 AU A — 41
ZL07 DU 128 U3 X 455 A7 S A —
ZL08 DU 1 A48 U3 X 455 A7 S0 A = 4
ZL09 DU 1 2 AR T 5 T R A = 4
ZL10 DU 1A A T 552 0 T R A 4
ZL11 DU 1145 U DX 4 1 B9 A — 2
ZL12 DU 1148 U DX 4 1 B9 AR — 2
ZL13 DU 128 U3 X 465 A7 S0 A — 2
ZL14 VU1 A48 U3 X 455 A7 S0 A — 2
ZL15 DU 1 A48 U X 465 A7 R0 A — 2
ZL16 DU 1 A48 U X 455 A7 S0 A — 2
ZL17 DU 1 A8 WU X 45 A7 0 A — 2

L BEH B N EE AR Curcuma phaeocaulis, % F J7 N
To %5 .

i 35 3 e AE bR, AR B K-rpo0 R M A5 2] 0 R 26
OAE R 57 T 22 55 G . ARG MRl 45 Fh 22 R R ]
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IR, H 25 RGETH R 28 38 (R 2 19 0 58 b 1 A~
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i, RS R AE Y Rl 7 R 6 B R ) K 4
M 5E .
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R2 ERAMEHENE (3+s5,n=3)

Table 2 Determination of purity of Curcuma phaeocaulis seed

rhizoma (x+s,n=3)

%7 L % I
ZLO01 90.72+0.87 ZL10 95.65+0.45
ZL02 94.54+0.87 ZL11 98.25+0.46
ZLO03 98.73+0.36 ZL12 97.74+0.66
ZL04 98.90+0.63 ZL13 97.30+0.68
ZL05 98.89+0.68 ZL14 96.71+0.67
ZL06 98.58+0.79 ZL15 97.44+0.91
ZL07 99.27+0.54 ZL16 96.62+1.12
ZL08 94.70+0.93 ZL17 96.57+0.87
ZL09 99.24+0.44

Pl 22 M A — o BB b B R 2 Y RS,
WM S AT A5 b A o D 22 0T A, R R R 22O R 22 E AR
Ry 3 AR BN 22 3 AR

Xof 9 355 (1) 43 G0 A8 bR HEAT 7 25 53 B, 45 A R
FA P22 AR B M 25 R (P<0.01) . K-
oL R AT AS BAY SR S O E RN, 17 R 2R
i RN 3% RIS R A R 34.91%,14.31%,
50.77%, W3 3. MR AR A OE 5 A
PR b AR Z A RN IANFER: — %, FhZ >
30 mm, Fh 32 & >30 g; — g%, Fh 32 M >20 mm, Fh 3%
BE>15g; =%, MEM>15 mm, ML E>4 g,

K3 EERAMESRERHRERL DL
Table 3 Final clustering center of classification index of Curcuma

phaeocaulis seed rhizoma

B BAEPL
EizRan
1 2 3
Bl 2 ML /mm 23.79 30.93 17.88
FhZH /g 18.39 35.06 7.09
/% 34.91 14.32 50.77

3.3 REFREMEKE LR GAs bR At
Rl ZERE A3 R — S I RE 45 SR 2 & 2 RO
ToK I . & YRR 2 2 FOF A 43 5] 98.00%,
87.00%, 82.33%, 15 4t — g% Fh 2 & 2 K>
96.00%, 5 [t 88.24%; 14 #t — 2 Fh % & % K>
84.00%, (5 [ 82.35%; 13 #it = % Fh 2% & 3 F >
80.00%, it 76.47% . 45 P FP 2 5 K 2 F- A 53 5
H 70.93%,76.59%,77.61%, Horp 14 4t — % Fh 2% &
K >68.00%, i [t 82.35% ; 14 41t — 2% Fh 25 & K 7>
T4% , i Lt 82.35%; 14 41t = 9% Bl 32 & /K 7276.00%,
07 b 82.35% PRk 2F 3 X F 32 1 77 LA LSS
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R4 ERERERMELFEMAKE (F+5,0=3)
Table 4 Germination percentage and water content of different grades of Curcuma phaeocaulis seed rhizoma (x+s,n=3) %
. K 2F R KA
— Y% U =T — Y3 R ELE S =T
ZL01 98.67+1.15 94.67+1.15 89.33+1.15 70.67+0.39 73.52+0.92 75.21%£0.57
7102 98.00 92.00+2.00 85.33+1.15 73.53+0.90 78.29+0.78 76.43+0.64
ZL03 100.00 92.00+2.00 87.33+1.15 75.06+0.81 79.36+1.06 79.44+0.87
7104 100.00 91.33+1.15 84.67+1.15 70.92+1.32 77.41£0.93 78.73+£0.55
ZL05 100.00 84.67+3.06 89.33+1.15 73.73+1.21 77.68+0.84 78.55+0.97
ZL06 100.00 94.00+2.00 92.00 72.10+£0.25 77.55+0.62 79.44+0.88
ZL07 95.33£1.15 86.67+1.15 81.33+1.15 72.41+£1.02 79.35+0.69 78.79+0.40
ZL08 97.33£1.15 84.00+2.00 78.67+1.15 66.60+1.19 74.34+0.97 75.49+0.85
Z1.09 96.00 80.67+1.15 72.00+2.00 74.39+£0.95 77.36+0.83 78.15+0.89
ZL10 96.67+1.15 86.67+4.16 85.33+1.15 70.27+£0.85 73.62+0.86 75.34+1.22
ZL11 96.67+1.15 90.67+1.15 85.33+1.15 71.04+0.82 76.84+0.91 77.34+0.43
ZL12 99.33£1.15 86.67+1.15 80.00+2.00 72.77+£1.10 77.44+0.86 77.27+£0.92
ZL13 99.33+1.15 89.33+1.15 81.33+1.15 65.32+1.35 76.55+0.57 79.44+0.79
ZL14 99.33+1.15 84.67+1.15 86.00+2.00 67.45+0.95 74.65+1.17 76.61+£0.93
ZL15 97.33+£1.15 84.67+1.15 80.67+1.15 69.38+1.02 76.51+1.42 77.65+0.69
ZL16 88.67+1.15 79.33£1.15 72.67+£3.06 69.38+0.90 76.63+1.27 78.99+0.99
ZL17 100.00 75.00+1.00 69.33+1.15 70.80+0.79 74.98+0.88 76.42+0.76
RS ERAMENA A0 7R B R T FARAR AR A A KR T, SR O
Table 5 Classification of Curcuma phaeocaulis seed rhizoma /ﬁ\: 1‘5’5 % . IH_ ‘t/( E % 9% *':F % > lEj =] % 'lﬁ 2% = (P<
kG UL L 0.05) 5 AR i) 45 45 Foh 22 9 718 6 A1 HE AR 28761 7 I /1y
A 0 #0 b By g — QR % > YRR %> YR %> A R %
o 0 " KTE ool S SR T G 7 5 6 4
=% >15 >4 b NTF %

3.26%,19.20%,51.00% . it B 3% 38 A B 22 53 9 Fp A
A R T — SR AR 4 25 b 0 LA B 28 B AR
L7 8,
3.2.4  AS[RSEGLRNZE X 504 S 45 SRR 22
PR 4 K F AR 2561 2 ) B K SR
AT M 25 S R ORI A R 22 X 2 6 1 Y
FE G G R . L9,
4 HFHiL5i1ie

w2 F Y TG B A R R T R 2R R 2R
S, BRI 2 T 1 BT A R 43 G b A 5T
O F B0 43 GAIF 5 10 SCRR i g 2 H A G
BEH M OREI AE OGBS A RGE S T R &
R WS PR A g ik AR
FEM 72 I 53 BT 3% FEAR B 22 04 45 00 0T o 6 A, o P 22
X5 R 3G il T R WA . SRIE RS
T R b 22 A5 ot HAE A R I T S 2

PR % 25.22%,19.13%,13.61% , T = F AR P i i 2
BN b 245 R 5 31.61%,20.17% , 11.45% ; i 35 44
G T — AR AR A 2 A L R, o — R %
FIT 7P — SR 4 25 b A b T Rh 22 1 0 3.26% , B
SRR 19.20%, LA SN AN 1N 51.00% ;
AN TR) B S 25 T P AR A e R M IR Y AR
0T SR SR 0 22 . U B P 2 )
AR HE A MR A K R T, A RE S AR 4 L FER
2 ObE 77 d R AR i — S 4 24 B 0 LA i LR 22 45
G R AE XF 24 B N FE BT C R ), T A R R
SE, I B TR 2 G B b R s B L
Ab 2 3R TP 2 o o B b R B Rl RN T
15 mm , ff 32 8 <4 g 1Y Fl 22 (RIEEAM A 22 ), HAS Sk
SN CEFRY T R E AT S bR, I
FET ) 3 26 Y, 45 A 2 ol 22 A AR bR AR A 0 25 L 2
AP 7 Y — S 2 R O R I
N7 R A=
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x6 AREMBEKREREIRUE GLs,n=10)

Table 6 Determination of plant growth index in different periods (x+s,n=10)

W 7 44 i3 P /em & /em " 5& /em ZEH /em iy
Hi ] —% 52.74+1.67° 30.69+1.29° 12.63+0.78* 2.1140.05° 4.1940.19°
ot 51.05+0.46° 28.39+0.57" 12.21£0.07° 1.83+0.02° 3.87+0.04°
=4 35.83+0.99¢ 24.66+1.32¢ 10.29+0.14° 1.66+0.01° 3.73+0.10°
%1 44.08+1.44° 24.33+0.38° 10.85+0.61° 1.48+0.08¢ 3.94+0.05°
N —% 122.94+1.79 57.15+1.55 16.77+0.17° 2.60+0.40° 7.70+0.40°
/7 108.61+2.53° 51.01+1.01° 17.11£0.34 2.50+0.46" 7.28+0.09%
=% 97.78+3.88¢ 49.70+0.40 16.53+0.54° 2.48+0.34° 6.57+0.39°
BV 82.60+1.724 48.25+1.21° 15.29+0.36" 2.56+0.30° 6.92+0.36"
He AR K — 2% 195.76+0.47° 82.58+0.70° 15.81+0.16% 4.38+0.21° 7.64+0.13°
ft /' 191.50+2.15° 80.59+0.15° 15.11£0.15¢ 3.71+0.16° 7.37+0.21%
=4 187.64+0.93¢ 78.21£1.31¢ 16.17+0.35° 3.70+0.11° 7.00+0.16
BV 175.02+0.48¢ 74.43+0.714 15.40+0.32 3.21+0.12¢ 6.66+0.36°

TE ¢ [ — 00 5 I 0T A 4 () — 9 RS [R] /N 7 B 38R 22 e 3 P<0.05,

B7 ARMERMERSEHFR (200710 T 24 2 00 S R B R T
Table 7 Yield results of medicinal materials produced l_)zf ﬁﬁﬁ%%%%ﬁfﬁiﬁﬁﬁi%%%%#c /u\ﬁ);i'
dffﬂ%t;; — rm;:;mm) Ak sz B0 e 25 B0 8 B A B T Sk (5
— 296.29+15.77* 697.94+26.22 EP%M‘ Egﬂl@i_o %ﬁt’ﬁiﬁ%\%m%%ﬁ%ﬁﬁ*%

o8 ol o AL TR L N L 3 TR A O

- 2l EEle00 0372881237 A FRAR AL R TR A R A R TR R
=% 268.83+16.74* 591.03+37.80° ‘Uﬂ'ﬁf/ﬁ‘/ﬁiﬂ(,m’ms L%@iﬂﬁﬁﬁﬂﬂﬁ)ﬁé%ﬁﬁﬁﬁ{ﬁ
AN 236.62+15.32% 530.31+35.70¢ W S5 PEMBFST, ST T Rh T % R ; It AT
VI — R NG R BT B2 5 P<0.0S(£8~0  FEARML B SRR T RRSE T E TOE 1S (2
- 2013 004) 1“1 % 2 57 (I # 25 2016 002) > i

RS BERMERTMEAMAREANEBRS MBS (Gxs,n=10)

Table 8 Proportion of weight and grain number in commercial grade of Curcumae Radix produced by different grades of ginger (x+s5,7=10) %

e HEAEIE & S ad B4 T i S GORLE S L
ﬁﬁgﬂ& . — A — S s — A — A
& A =4 & A =4
—% 55.19+2.86° 39.25+3.98" 5.56+4.49° 37.10+4.44 49.79+3.06° 13.11+1.84°
-t 53.45+11.70° 43.15+12.03 3.41%1.60° 36.59+10.48® 51.00+11.09° 12.41+5.24
=% 46.30+8.50% 48.60+7.11% 5.09+2.45° 32.00+2.40% 52.39+3.79° 15.62+3.36°
AN 36.55+6.00° 57.05+4.34° 6.41+3.24° 23.56+6.53° 57.04+3.18° 19.41+7.52°

R9 TEAEZMERFTAMBAR Gis,n=10)

Table 9 Quality of medicinal materials produced by different grades of seed rhizoma (x+s,n=10) %
- Bty 17 5 EET
R 54 A 542 Ak 54 #HA
—% 17.69+0.69* 12.06+1.14* 0.24+0.02* 1.7340.14° 0.016 9+0.005 1° 0.095 4+0.009 9°
=9 17.83+0.56* 12.34+0.75* 0.26+0.02* 1.72+0.15* 0.017 7+0.004 6° 0.095 5+0.002 0?
=9 17.64+0.39* 11.94+0.75* 0.25+0.02* 1.80+0.13* 0.016 2+0.002 0* 0.101 4+0.004 8*
AN 17.06+1.28° 12.25+0.89° 0.20+0.05° 1.72+0.06* 0.013 6+0.000 4° 0.097 8+0.006 9*
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