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Abstract: In this experiment, five substrate formulas with sand, sawdust, peat and bio—charcoal were conducted to study

the effect of bio—charcoal on the growth of Poncirus Trifoliata (L.) Raf. with container nursery. The results showed that
the bio—charcoal was alkaline, its pH was as high as 8.95 and could be used to improve pH of mix substrates. It was rich
in P and K and lack of N. The bio—charcoal could effectively improve the water holding capacity, pH and mineral

elements content, reduce bulk density and increase the
impact on conductivity and cation exchange capacity

capillary porosity in mix substrates of container nursery, but the
were not obvious. The substrate formula with bio—charcoal had

obvious effect on Poncirus trifoliata growth, its plant height was higher than CK1, CK2, but the difference between them

was no significance. The root fresh weight and dry weight were higher than CK2 as well.

Keywords: Poncirus trifoliata; bio—charcoal; container

nursery; substrates; growth
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Table 1 The physical properties of nursery substrates

/(g-em™) 1% 1% 1% 1%
1.350 50.69 42.83 7.86 26.40 0.18
0.155 83.54 74.90 8.65 74.18 0.12
0.358 81.48 71.60 9.89 54.81 0.14
0.329 81.24 61.35 19.89 57.09 0.32
2 pH 8.96 P K N

pH
x2 BMERMLEFMR

Table 2 The chemical properties of nursery substrates

! N N/ P / P/ K K/
pH % ~1 ki 1 ki 1 ki ~1 ki ~1 ki -1 ki ~1
(@kg™) (gkg™) (mg-kg™) (@kg™) (mg-kg™) (gkg™) (mg-kg™)
5.33 14.2 0.1 5.0 02 5.1 211 341
5.00 4238 1.0 55.5 0.2 22.7 57 715
4.66 362.6 9.2 611.4 13 14.2 12.0 132.8
8.96 905.9 9.9 86.5 15 362.4 14.8 2196.7

22 AEBEHEERMIBLMER
2.2.1 TR FHERGWENRT

3 0.3 ( D)
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Table 3 The physical properties of different nursery substrates

I(g-cm™) 1% 1% 1% 1% 1%
A(CK1) 0.67 80.8 34.3 30.8 22.3 53.1 1.38
B(CK2) 0.56 106.1 51.9 27.3 28.2 55.5 0.97
o 0.58 91.0 454 24.6 26.6 51.1 0.93
D 0.57 98.1 46.6 29.0 255 54.5 1.14
E 0.54 106.5 48.5 29.6 26.0 55.7 1.14
2.2.2 AMHITE @ETACF T Aok K
€9 3 0.76~1.40
pH ( ) R

pH
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Table 4 The chemical properties of different nursery substrates
H N / K P / / /
P (mg-kg™) (mg-kg™) (mg-kg™) (cmol-kg™) (ms-cm)
A(CK1) 5.25 94.05 350.11 44.03 11.32 0.97
B(CK2) 4.92 164.95 414.66 47.52 21.76 0.53
C 5.49 110.70 415.80 64.60 11.20 1.03
D 5.59 124.08 590.74 77.68 10.46 0.76
E 5.86 132.94 907.86 89.74 13.29 1.40
2.3 AEBEERRKTE LK 24 TEEHERMAE KA
( 9 ( 6
E A(CKl) B(CK2) 79cm  6.3cm
5 CD A(CK1) 3.2 20cm
CDE A(CKY) B(CK?2) 1.6 0.4 cm
16.4% 34.3% 17.1% C E C
B(CK2) 11.5% 0.8% D A(CK1) B(CK2) 0.13 049mm D E
B(CK2) 6.4% A(CK1) 0.07 0.05mm
B(CK2) 029 031 mm C D
( )
#5 FABRAERMEKE B(CK2) 29 289 E CK2
Table 5 The water holding capacity of different nursery substrate C DE
1%
A(CK1)
Oh 6h 18 h 48 h 72h
CDE A(CK1)
A(CK1) 14.00 13.81 13.24 9.97 7.52
B(CK2)
B(CK2) 41.88 41.61 40.93 36.86 33.18
C 30.43 30.52 29.80 26.69 22.81
D 48.26 46.50 45.48 42.86 40.23 B(CKZ) A(CK]') >
E 41.09 39.56 39.54 35.97 33.25
*6 TRERRARERER
Table 6 Effect of different nursery substrates on trifoliate plant growth
/ / /9 /9
cm cm
A(CK1l) 38.6+0.7 (2.39£0.14)a (60.4£5.6)a (49.7£1.4)a (32.2+3.5)a (24.5%+1.2)a 0.77+0.06
B(CK2)  40.2+7.0 (2.03+0.11)b (43.4+3.6)b (33.0+0.1)c (21.3£1.9)c (14.9+0.4)c 0.71+0.02
C 41.8+5.1 (2.52+0.07)a (49.8+0.9)b (35.9+1.6)b (26.3£0.4)b (18.9+1.2)b 0.75+0.06
D 40.6+7.5 (2.32£0.18)a (47.6£5.7)b (35.8+£1.1)b (25.2+3.2)bc (16.4+1.4)c 0.68+0.06
E 46.5+4.3 (2.34+0.12)a (47.3£2.1)b (33.0£2.4)c (26.2+1.1)bc (18.7£0.4)b 0.70+0.06
(P<0.05)
3 HFit5ihie
pH
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