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Screening and preliminary application of rapeseed materials as green manure intercropped in tea plantations
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Institute, Chinese Academy of Agricultural Sciences /Key Laboratory of Biology and Genetic Improvement of Oil Crops,
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Abstract: For better construction and promotion of tea—rapeseed intercropping mode in China, 23 rapeseed
(Brassica napus 1.) cultivars and lines were evaluated and screened for their adaptation to tea plantations as green
manure in 2017-2018. Results showed differences among the blooming rapeseeds in plant biomass, plant height
and nutrients return to field. After returning, soil pH, organic matter and alkaline N content were improved by most
of the rapeseed as green manures. Among the 23 rapeseed materials, cultivar Yangguang 131, Shengguang 86 and
Zhongshuang 11 had optimal value. They had the highest plant biomass (0.81-1.00 kg), returned the highest N
(49.21-72.48 kg/hm?), P (12.64-17.40 kg/hm®) and K (33.64-56.29 kg/hm®), which could meet the demand for tea
leaves. Furthermore, soil organics were improved obviously. Two other cultivars Dadi 69 and Youfei 1 had the poten-
tial to intercrop with young or dwarf tea because of their short plant heights. By application of Yangguang 131 in 2
tea plantations with different ages of tea plants during 2018-2019, soil organic and pH were obviously improved af-
ter green manure application. In summary, rapeseed cultivars were optimal as green manure in tea plantation. It
could be expected for continual winter tea/rapeseed plantation and tea production in China.
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Table 1 Fresh weight, dry weight and plant height among rapeseed varieties (lines) intercropped with tea plantations

TSP (R ficf T P

Rapeseed variety (line) Fresh weight /(kg/plant) Dry weight /(g/plant) Plant height /em
K 69 Dadi 69 0.700.11 cd 145.31+25.25 bedef 115.75+6.70 fg
K 78 Dadi 78 0.690.07 cd 152.43219.57 abcdef 152.75+1.38 ab
K95 Dadi 95 0.4920.06 def 121.98+16.40 def 138.75+4.39 bedef
K 199 Dadi 199 0.960.07 ab 195.47+12.95 abed 129.25+6.26 of
Y759 Xiwang 759 0.75+0.05 bed 178.83+2.99 ahede 135.00+10.98 ef

722 122 Xiwang 122
7B 129 Xiwang 129
A 152 Xiwang 152
0955

0958

#1311 607 Zhongyou 607
#1311 701 Zhongyou 701
#1712 Zhongyou 712
HIIL 11 Zhongshuang 11
FHY% 131 Yangguang 131
FHY'% 2009 Yangguang 2009
183 %% 62 Huayouza 62
18342 8 %5 Huayouza 8
%86 Shengguang 86
2577 Shengguang 77
JHIE 15 Youfei 1

#4111 730 Fengyou 730
BN Xinzhou jiecai
I RAH Max

#%/IMHE Min

TS FRE CV

FAH F value

0.71£0.06 bed
0.53+0.03 def
0.58+0.06 cdef
0.61+0.05 cdef
0.50+0.05 def
0.59+0.09 cdef
0.43+0.05 ef
0.71£0.04 bed
1.00£0.07 a
0.81+0.18 abc
0.79+0.08 abe
0.80+0.05 abe
0.43+0.03 ef
0.83+0.07 abe
0.36+0.06 f
0.64+0.05 cde
0.70+0.12 ¢d
0.51£0.11 def
1.00

0.36

25.61%
4.695™

172.87+11.13 abede
148.47+14.91 abedef
142.69+20.33 bedef
145.09+8.97 bedef
135.34£11.37 cdef
137.07+25.28 cdef
109.23+11.85 ef
205.34+17.10 abe
214.51+27.96 ab
187.43+48.03 abed
182.66+32.44 abcde
175.59+23.29 abcde
113.35+15.87 ef
219.48+18.76 a
95.60+13.66 f
154.91+20.71 abedef
149.96+29.53 abcdef
125.33+17.12 def
219.48

95.60

21.64%

2.508%*

143.75+3.20 abede
140.50+3.33 bedef
148.00+5.58 abede
145.50+1.85 abede
151.50+0.87 abe
150.25+2.46 abed
155.75+2.17 a
148.00+4.26 abed
129.00+4.02 ef
135.50+2.72 ef
156.00+2.80 a
137.50+2.87 cdef
144.00+2.04 abede
136.25+1.6 def
121.25+5.33 f
104.75+5.48 ¢
117.25+2.56 fg
118.75+3.68 f
156.00

104.75

10.27%

10.4527%#%

T P BSR4 4 2 A R I B S AR DR 25 5+ RS AN RIS il (i R ) 2 TR) A BRI 38 ANOV A Z3 BT 485 5 5 #3875 0.001<P < 0.01,
*EHFIR P < 0.001 5 A A 7R AN RIS A (6 2D Z (AR B 2 ANOVA 430 B3 PE 22 7458 (P < 0.05)

Note: Data are in mean + standard error (n=4). * indicates result of one—way ANOVA analysis between different rapeseed varieties; **: 0.001 < P <

0.01, ##*: P <0.001. Different lowercase letters are significantly different (P < 0.05)
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I 86, EATTHY AL H 1 4 7E 48. 00 kg/hm? DA - o fif
JIT A b it T 8 R B 3 Y TS A E
247 5. 4 kg/hm?, Ho b @R H AR 6 48 v A9 J2 R XL
L%t 86 F1BH O 131, 43 % A 17. 40, 12. 96,
12. 63 kg/hm®, AN, 7 IR0 23 A>3l 22 & F
F)H, 20 SN (5 R ) BiE X m FAS T Ak
IR 53, e B A HH A 5 19 SR K Hi 199, IR R 2%
6 86 Fll 75 B 759, — AN i Bl Y BF 8 H 5 43 5 K
61.87.56. 29 F155. 46 kg/hm?,

x2 FEEMARMXSM(RR)R. B EFRMITEENE
Table 2 N, P, K amounts returning to field by different rapeseed green manure for tea /(kg/hm?)
e £ B iy
Rapeseed Nitrogen Phosphorus Potassium
KH169 Dadi 69 46.97+4.53 bede 7.89+0.87 cde 43.57+8.05 abede

FHiL 78 Dadi 78

KHb 95 Dadi 95

FoHb 199 Dadi 199

A HE 759 Xiwang 759
B 122 Xiwang 122
B 129 Xiwang 129
B 152 Xiwang 152
0955

0958

1311 607 Zhongyou 607
131 701 Zhongyou 701
F13i1 712 Zhongyou 712
XL 11 Zhongshuang 11
P 131 Yangguang 131
A% 2009 Yangguang 2009
127l 4% 62 Huayouza 62
127 4% 8 %5 Huayouza 8
2 86 Shengguang 86
269677 Shengguang 77
AL 175 Youfei 1
#3730 Fengyou 730
ST Xinzhou jiecai
I RAA Max

Fe/IME Min

5t R CV

F {f F value

41.20+7.88 bedef
27.19+3.53 f
57.30+7.49 ab
41.43+1.40 bedef
34.12+2.59 cdef
31.19+3.79 def
29.10+4.53 ef
35.34+6.09 cdef
24.90+4.52 f
32.54+3.61 def
24.60+0.85 f
36.59+3.83 cdef
72.48+10.39 a
49.21+10.38 bed
46.59+4.62 bede
41.39+4.00 bedef
22.78+1.51f
51.99+2.75 be
29.26+3.23 ef
56.49+7.73 ab
55.37+7.40 b
41.63+6.85 bedef
72.48

22.78

31.42%

5.185%#%*

8.52+2.14 bede
6.88+1.03 cde
11.23+0.86 bed
11.52+1.13 be
8.81+0.63 bede
7.47+0.99 cde
9.17£1.40 bede
9.27+0.90 bede
6.95+0.89 cde
8.29+1.07 bede
8.38+0.97 bede
10.85+1.44 bed
17.40+3.00 a
12.64+£2.29 b
11.21£1.33 bed
10.07+0.99 bede
6.56+0.74 de
12.96+0.87 b
5.94+0.66 e
10.11+1.30 bede
9.83+2.05 bede
7.41x1.25 cde
17.40

5.94

27.09%
3.514%%%

37.51+6.67 bedef
27.72+2.85 def
61.87+5.91 a
55.46+3.55 abc
37.75+3.25 bedef
31.07+1.37 def
32.95+4.52 cdef
30.16+2.79 def
27.04+3.99 def
31.38+3.24 def
27.16+3.17 def
38.84+6.38 bedef
46.97+12.68 abed
33.64+10.92 bedef
30.62+1.96 def
39.38+7.83 bedef
26.02+9.54 def
56.29+14.86 ab
18.30+2.80 f
32.07+6.33 def
31.22+9.65 def
22.62+2.37 ef
61.87

18.30

30.74%

2.54%%

T R PR BE 4 AW E A P B R AR MR 22 5 * 3 AN [ SR Al R (il 22) Z 1B B 28 ANOVA 20 B4 2R 5 43875 0.001<P < 0.01;5

#EPIR P < 0.001 5 /8 [ B9 FREF R AN M3 A A (il 28 ) Z [ 5K 2 ANOV A 2087 35 122 5k

Note: Data are in mean =+ standard error (n=4); * indicates result of one—-way ANOVA analysis between different rapeseed varieties (lines); ** indicate

0.001 < P <0.01; *** indicate P < 0.001
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Note: Solid lines and circle in each box respectively represent the medi-
an and mean value of the returning nutrients of 23 rapeseed varieties
(lines), the upper and lower parts of the error bars represent the maxi-
mum and minimum values respectively, the solid point indicates the
amount of nutrients returned to field of each rapeseed variety (line), and
the three dotted lines respectively indicate the nitrogen, phosphorus and

potassium taken by the tea leaves
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Fig.1 Amounts of N, P and K nutrients returned to field
by different rapeseed varieties (lines) intercropped with tea

plantations
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Fig.2 Effects of different rapeseed on soil physical and chemical properties intercropped with tea plantations

A pHAE (K 3A,B) , A F T - 58 1 1 32 Tt
3.2 FEEMHZEFENFELEETUR
ER

ZEM R TR e — B, AR D E AT BB, n
JENEAN G A by B el 4 458 1 B 25 I )
T R A ) A R 2 2R AR K R E R i
Jo T I R g T B 2 Tl I S SR DR Al 5 RN 3 I
- RO ) R, AL 9 S i AR B - RTAR B A A HL
Jo R R A O R R R (& 2) . — T

A1 AT e SR ] Ry 25 Bl = A 3 1 KRV AL T i S
AR AT A RGeS A ' INAUE
-4 2R LA 2163~3127 kg/hm?, i 7% i I 16
T IEM N P,0,.K,0 R4 18. 8~27.1.5. 7~
13.0.45. 5~73. 6 kg/hm™, [5]i} , IS AR 22 20 M A7
HLA o RE 1 I 35 A AL AR 0 ok, il S
B ERFLA 2B AR A ik, BE A5 AR + 3 1)
Py BRZERE 3G A AL B EE RN AR A5 A Bl
TR .



832 R AR 2019,41(6)
A e .
55p 40r [ 1 J& 757 Before turning over
= Il 5755 After turning over
5.0 * k ok =<
YV on
< 30 * *
= & O
2 45k == o =
i -1 =)
= g -
& a0} )
2 T
© -
35l e 10
=
\@
3.0 0
1220 250 RN 25
TG1 TG2 TG1 TG2
C _sop Do
on =
= * ok =
FD on
E £
= 2 150 I
& 100 | g
2 T =
e . £ o} 1
= T 2 T 1
< g s0f
& <
¥ T
= £ 0
e s e B
1525 25550 152l 25750
E TG1 TG2 TG1 TG2
= 250
=
)
g
< 200 F
g
2
172}
& 150F T I
g I
2
< 100f
%
>
< sof
E
=0
ISP 255l
TG1 TG2

TE: T TG, TG2 43 3 3 7s e 7 G b 145 A8 Bel R 2 525 el J&] o BBy © A W2 T S AP B B AR MR 22 0 3R R AN TRTR S 0 A (i

F)Z a0 T—text 73 Hr4EH . #+3F£%0.001< P < 0.01, ##* P <0.001

Note: TG1 and TG2 in figure 3 represent the No. 1 tea plantations and No. 2 tea plantations in Yanziyu Base respectively. The data in figure 3 are the av-

erage of 6 biological replicates and their standard errors. * indicates T—text analysis results between different rapeseed varieties (lines). **, 0.001< P <

0.01, *** P <0.001

B3 HSEMATASE 131/EREEERNE SR E LR EL R

Fig. 3 Soil fertility, physical and chemical properties in tea plantations before and after return of rapeseed cultivar Yang-

guang 131 as green manure
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