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Cultivation technology for high yield of tea/chrysanthemum interplanting
in woodland under rainfed condition

ZHANG Jie, REN Lei, SHANG Jia-qi, HU Xiao-yan, HUANG Ru-xin, HAO Xiao-dong, HE Si-teng, LV Jin-hui
( Department of Foresty , Shanxi Agricultural University , Taigu Shanxi 030801, China )

Abstract: Under natural rainfed condition, factors affecting the growth, development, flowering and the productivi-
ty of ‘Ruhe’ (a tea chrysanthemum cultivar) were studied regarding cultivation techniques like transplanting method,
planting density, the number of pinching and fertilization management. When planting seedlings  Ruhe’ with naked root
were treated with the rooting powder, and covered with plastic film, a 2.42% increase was obtained compared to direct
planting seedlings with naked root. Planting at row spacing 40 ¢cm X 40 c¢m with film covering showed higher plant height,
canopy and flower yield per square meter than that of other treatments, with flower yields being 45 g*m~2, 58.33 g*m ™2
higher than 30 cm x 30 ¢m, 40 cm x 40 ¢m row spacing and 236.67 g+ m™~2 higher than the 40 cm x 40 ¢m row spacing.
Flower per square meter for pinch once was 40 g and 20 g higher than pinch twice and control, respectively. Results of
single fertilization experiment demonstrated N1 treatment promotes plant growth and performs better in number of branch-
es, flower diameter, double layer flower, canopy breadth, plant total biomass than other treatments, with flower fresh
weight, number and per square meter per plant flowers flower production being significantly higher for N1 and N2 treat-
ments. In conclusion, the best practice for Shanxi forest land interplanting cultivation techniques of chrysanthemum tea is
using naked-root transplanting with plastic film covering technology, setting the plant row spacing of 40 cm x 40 cm,
pinching once, and using the N1 and N2 fertilization treatment.

Keywords: tea chrysanthemum; woodland; interplanting; fertilization; pinch; covering film technology; dry

biomass; flower yield per square metre
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Table 1 Fertilization combination during various growth stages of* Ruhe’
NAE P K e
A Nitrogenous fertilizer Phosphate fertilizer Potassium fertilizer
Growth stage

N1 N2 N3 N4 P1 P2 P3 P4 K1 K2 K3 K4
AT Seeding stage 50%  40%  40%  40% 50%  50%  50%  50% 50%  50%  50%  50%
H%Eﬁzkﬂ;q 0% 30% 20% 40% 0% 25% 15% 35% 0% 25% 15% 35%
Vegetative growth stage
G 50% 30% 40% 20% 50% 25% 35% 15% 50% 25% 35% 15%

Reproductive growth stage

1.4 BESKITSHH

IRIGEHE K ] Excel 2003 F1 SPSS 13.0 %543 #r
BTG 3T
2 ER50HT

AREABHAX I BREREERNZMN

I A5 R, A [F]# k7 2k 25 5 e © S
BUER (B 1), Hod SRR + AR LB + 98
RHEE AT T A FRAS R LS R 2 T A,
WAL = T 2.42% W LA AR SRR FE 4R +
SRR 7 2 R AR B AR + AR AL B, = S Ab B
li] 22 S AN 0 25 (HLI0 25 8 T AR AR RS ok o 78 25 9 B

100

2.1

Nel
W
f=n

RS 2/ %
Survival rate
~ (2 ) el
wn (=) wn (=)

% ;F‘R‘ij E2e
Transplanting methods
TE: A BRIREER; B, A L RS C, BRARFE AL + A= AR A 2 5
D, BRARFE R + BORRIRE 55 s B, BRAR B R + A5 ARy b 1 + 9} v i
Note: A, Bare root; B, Earth ball; C, Bare root + rooting powder;

D, Bare root + plastic film mulching; E, Bare root + rooting powder + plastic

film mulching

B 1 AEBHRAAN A RERHZN
Fig.1 Effects of different transplanting methods

on survival rate of ‘Ruhe’
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ZM T ,40 em x 40 em BRATEEALFRAKE & ek 0
R THE A HE, PRS2 EE 30 em x 30 em .50 cm x
50 em FRATHEAL B 2.5 em 3. 11 em, FL AN 40
emx 40 em BRATHEAL 3 8.82 em, SR 4351 5 8. 14
em.2.24 cm Fl 14.89 cmo B PEAME T A ) b Hil 1]
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ANTRIARA T I R Ak 2 S = 52 ) © 2L Aer AR
(F3) BAALIET Pl 42  FARRAE SR R0
ARt T AN 5 oK AR i 3 = T A REAL I, H
o BB AL BT, BRAR AR SR B RAE B L AE 40 om
x40 em 5 50 cm x 50 em BRATHA[R] 22 5 AN 3% (B
BEET 30 em x 30 em FRATHEALFE . 40 cm x 40 cm
WRATEE FUA " B 7 oK AE 7 1 25 e T E AL P,
A3 30 em x 30 em .40 cm x 40 em ARAT AL B
tH 45.58.33 grm 2, AN T 40 em x 40 cm #4717
PEABIE S ) 236.67 gom ™ NS, HRAESE
B BASSTE LB AE 40 em x 40 em A1 50 em x 50 cm
T BEFE ST 30 emx 30 em BRATHE T, (BEE
KAE B AL PRI 22 5 AN B
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Table 2 Effect of planting density and plastic film mulching on the growth of ‘ Ruhe’
BLIFEAL AFIRATHL cm M /em SEE i /em TR/ em?
Treatment Different spacing Plant height Grown Leaf area
30 x 30 25.15+0.63¢ 22.07+0.74c 8.98 + 1.14bc
B
40 x 40 27.35+1.20c 24.81+1.14c 7.76 +£0.14c
Not covered
50 x 50 26.92+1.16¢ 24.08 £2.00c 7.10+1.38¢
30 x 30 33.67+0.39 31.56 +£0.26b 10.38 £0.73ab
EH% 40 x 40 36.17 £ 1.30a 39.70£1.91a 10.66 + 1.08ab
Covering film
50 x 50 33.06+0.79b 37.46 £ 0.96a 11.50 £0.42a

T R RAR I = AR, W] — SRS AN ) - B 2 n A BR ) 22 5% .35 (P < 0.05), T Il

Note: The data in the table were average + SE. Data within a column followed by different letters indicated significantly different at 0.05 levels. The same

below.
F3 ARKITEFMBRAGIEX ZLE FEH RN
Table 3 Effect of planting density and plastic film mulching on flowering of ‘ Ruhe’
. A RIRATHR Pl ES AR IEREL B ARG I KA
R Ab R o X .
Treatment Different Flower Number of Single flower Flower
reatmen spacing/cm diameter/cm flowers per plant fresh weight/g production/ ( g m” 2)
) 30 x 30 4.98+0.12b 22.00+1.83d 1.63 +0.00d 75.00+5.03¢
B 40 x 40 5.07+0.05b 34.23 +3.56¢ 1.86+0.01c 93.33+8.33¢
Not covered
50 x 50 5.00+0.11b 34.20+5.16¢ 1.80+0.05¢ 73.33+8.33¢
) 30 x 30 5.36+0.02a 63.40+3.67b 2.15+0.03b 285.00 + 1.66b
ﬁﬂ% ) 40 x 40 5.51+0.03a 102.03 £0.93a 2.21 +£0.06ab 330.00+5.03a
Covering film
50 x 50 5.53+0.04a 99.21+3.05a 2.28+0.07a 271.67 +£6.67b

2.3 AEFECRERT ZA KT Mm

T TIINYLBLE SE VT 7 N = N Y o B Y 5
%, 2S5 AR T B SRR A 2= B5ORN BF T oK A ™
TR (FE 4) o FHod 50 1 AL BERT,  FL T BARR
e Bk i B s T e B, b
MRAE 2= 5000 9 e A 0 2 YR PR i 9.2 2 Al
12,012, BV J5 ARAL = 553 0 LA L 2 YRR R
Jin 40 ¢ F1 20 go %0 2 WAL B SR IN T 43 B4R,
H T AEAE R B A i T AR, B 0 K AL it i

FATXL 25 L A OB 1R
FOALFRAER 7 FLAT BN A R eI
FARAEHI (R 5) 0 5.0 1R 2K, “FLar BLEE A 4301
FEXTREHER 3 d F1 7 d, JBEAEI 53300 LT RRHESR 3 d
10 d A [ LR BSOS FUAar BEARAEIARZ A/
2.4 AEIMEREALIERT  FLTE A KFFEAZ MM
TEEAN R EB B, A MR MR A
I, i AE 0 S A6 4 A A KT R AR AR KT 5 3L
far it RE R A W 6 (0 BB H R L35 7 1) S S it o

R4 AEBOREXAE ERAF RO
Table 4  Effect of topping times on the growth and flowering of ‘ Ruhe’

St X e o 1R 02K

Index Control Topping 1 times Topping 2 times
PR Plant height/cm 34.51+0.25a 31.33+0.00b 23.74+1.22¢
FELME Plant grown/cm 27.59 +0.01ab 29.30+1.13a 26.92+0.02b
BARRAE A% Number of flowers per plant 50.62 +3.07b 62.63+1.30a 53.43+£0.32b
434541 The number of branches 4.40+0.14c 10.72+0.39h 23.78+0.30a
1£4% Flower diameter/cm 5.44+0.0la 5.24+0.06b 5.16+0.03b
BIEAERETE Single flower fresh weight/g 2.34+0.00a 2.10£0.00a 1.95+0.10b
B JRAE i Flower production/(g+m™?) 173.33 +4.06b 193.33+3.33a 153.33£2.33¢
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Table 5 Effect of topping times on florescence of ‘ Ruhe’

_ W 1 IR W 2 IR

k7 i TI%L RIS TI%L, 2K
Index Control °PPIng °PPIng
1 times 2 times
BFEEW Squaring stage 07-20 07-23 07 -27
A6 Early flowering stage 08 — 28 08 - 30 09 -05
AL Flowering stage 09 -04 09 -07 09-14
AW Late flowering stage 09-19 09 -23 09 -28

FEARIEY] Groups flowering/d 2 24 23

2.4.1 FRRE#HEELE; T EKGHR AL
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I K 2= e K, JFAE, K4 Lb B R 5 i |
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LB, N2 N4 Ab P 22 (8] TG 5 35 25 5 5 Rt e b 1
W ORI EE R M B R T SRR SR AL T
ORI, Hoh P1ACEE R i e
SRR, P1 P4 Ab 343 51 Sk 2 AR A b T Rt b AT
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AL TR B S T K3 AR FE K1 AT K4 254
HEHL R A TR R

2.4.3 FRREEELE A TG FHw  HEE
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bR AR BT R AR B T
BAL B, BV O oK AL R 4 iR 126. 66 g+ m T2
125.00g- m™*, fH F8 ] 1, B 7t 0 AT A 341 17 Aol Ak
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Table 6 Effect of fertilization treatments on the growth of ‘ Ruhe’

#EE Plant height/cm
it A Ak 3

T Grown/cm

Treatment Hil] 2 FHEH i ZE T
Seedling stage Bud stage Blossom stage Seedling stage Bud stage Blossom stage
N1 12.15+0.77a 28.67+0.31a 36.50 £ 0.42a 11.81+£0.47a 22.48+0.68a 29.62+1.59a
N2 11.22+0.03ab 25.00 + 1.06bc 35.95+0.49a 11.35+0.18abc 22.16+0.18a 26.21+0.97b
N3 9.82+0.45bcd 23.21 £0.93def 31.27 £1.33cd 10.03 £ 0.79def 18.07 £ 1.13d 22.31+1.38cde
N4 10.45+0.91bc 25.82+0.95b 33.90+1.68b 11.66+1.11ab 21.45+0.28a 26.68 +0.04b
P1 9.90 +0.28bcd 21.40+£0.28¢ 29.35+0.21de 9.45+0.10ef 18.43+0.16d 22.16 + 1.04cde
P2 8.60+0.42d 22.32+£0.60efg 27.60 £ 0.56e 10.00 = 0. 10def 18.25+0.88d 21.91 £0.26de
P3 9.06 £ 0.02cd 21.62+0.88fg 29.35+0.21de 9.08+0.53f 19.90 = 0.59hc 22.53 +0.54cde
P4 9.10 = 1.06¢d 22.65 +0.91defg 30.05+1.48d 9.39 +0.08ef 18.22 +0.24d 21.51+0.0le
K1 9.26+0.6lcd 23.52+£0.31cde 30.82+0.10cd 10.44 £ 0.59bede 19.87 £ 0.88bc 23.96 £ 0.40cd
K2 9.23+0.08cd 24.10 £ 0.84cd 30.45+0.07d 10.03 £ 0.32def 19.93 £0.72be 24.18+0.12¢
K3 9.75+0.77cd 23.02 £ 0. 10defg 29.70 £0.70d 10.33 £ 0. 19def 18.87 £0.24cd 21.27£1.09%

K4

10.45 +0.14be

25.77+0.24b

32.50 £ 0.14bc

10.93 + 0.43abed

21.28 +0.0lab

26.11 +0.96b
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Table 7 Effect of irrigation treatments on biomass of ‘ Ruhe’

H RS bRy BT
K, T, TR, B AR/ 22 , 3w s s n] 1 L3ty Tofhtg  THFRL/g Rt /g
WA B K, TR R, 4T e M
TV FE A 1 L R i S oL R PR R, N 11.41£0.11a  17.59+1.06a  29.0+0.73a
HORA F B KD RE AR R 7 7™ 5, BUR R % N2 11.38+0.35a  15.63+0.77b  27.01+0.87b
KBS RAK A AR M AL B G R S E AR R L N3 9.85+0.69b  14.57x1.06bc  24.42+1.49c
S SETTAEIERR 402 | AR PR o e B i o N4 11.91£0.88a  15.32+0.82b  27.23+0.48b
BIRE R0, (e A MR A L2 s i 4 5 M R W Pl 9.17+0.22b  11.74%0.15d  20.91+0.13d
IKBE ST ARTEHL b3 T A4 A, 32 5 A R R R o) 6.93:0.50d  12.04+0.25d  18.97 +0.70ef
*ﬁgm%%[lg}ﬁﬁ%@mﬁ%*ﬁﬁﬁ%ﬁﬁ ABT /:—E*E*JIJ\3 P3 7.83+0.07c 10.41 £ 1.04e 18.24 +1.12f
AT AR A T T A A R, A P4 6.62+0.19d  13.60£0.21c  20.22+0.38de
RS S 2 L HA - Rk A P2 A B WA K1 11.21£0.85a  14.54£0.19bc  25.75+1.01hc
5o PRER KRBl B, 45 - P RS e th 2 S B oo e pen  me
ORI, UL MBS T DA E AR AL SRR K4 9:74;0:58; 16:93;0:52: 26:67;1:10;;
i B SCR B AT o
F8 AEEARLEY 2L A NI
Table 8 Effect of fertilization treatments on the flowering of ‘ Ruhe’
b I3 B e AE R $§H«E?E@¥E SRR e R ﬁiﬁﬂéﬂiﬁﬁ
Treatmont The number  Flower Petals of Single flower Number of Flower production
of branches diameter/cm flowers fresh weight/g flowers per plant /(grm™?)
NI 7.98+0.18a 5.76£0.07a 8.98+0.25a 1.91+0.00a 47.20+0.28a 125.00 = 0.66a
N2 6.35£0.07bed  5.49+0.00b 7.59+0.13h 1.91+0.07a 47.60+1.83a 126.66 = 1.33a
N3 4.37+0.24g 5.11£0.0lef  7.60+0.02b 1.78£0.02he 34.00+4.87cd 85.00 + 10.00d
N4 5.76+0.09% 5.32£0.06cd  7.20+0.27hede 1.88 = 0.06ab 44.10£0.73a 115.00 = 1.66ab
Pl 5.52£0.03¢f  5.32+0.06cd  7.28+0.04bc 1.81+0.00ahe 35.86+ 1.08bed 90.00 + 1.66cd
P2 5.93+0.37cde  5.13+0.03d 6.97 = 0.04cdef 1.79 % 0.00bc 34.02+0.45cd 85.00+1.00d
P3 5.87£0.03de  5.31+0.0labc  7.26+0.14bcd 1.80 = 0.00bc 35.47 +4.63cd 88.33 + 10.00cd
P4 5.82+0.53de  4.88+0.00f 6.73=0.14f 1.78 £ 0.00bc 30.12+1.16d 75.00 £ 1.66d
K1 5.15+0.07f 5.37+0.04c 7.50+0.32b 1.86+0.01ab 40.62 +3.92abc 105.00 + 8.33he
K2 6.45+0.35he  5.36+0.04c 6.85+0.01ef 1.80+0.08he 42.40 +2.26ah 106.66 + 10.00bc
K3 5.02+0.10f 5.22+0.07de  6.99+0.06cdef 1.75+0.03c 31.92+3.35d 78.33+8.33d
K4 6.60+0.14b 5.27+0.05cd  6.87+0.13def 1.84+0.03ahe 44.87+4.27a 115.00 + 11.66ab
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