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Effect of biochar and peat on the growth of Impatiens balsamina as a growth medium

WANG Yuan'?, LI Wen—qing"*, LI Han—hao'?

(1.National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, Tai’an 271018, China, 2.College of Resources
and Environment, Shandong Agricultural University, Tai’an 271018, China)

Abstract: In order to promote the utilization of agricultural waste and reduce the dependence on non—renewable resources such as peat in
soilless culture, the corn stalks were converted into biochar and replaced the traditional substrate for Impatiens cultivation. Pot experiments
including 6 treatments as BOPS5 (single peat matrix), B1P4 (biochar to peat was 1:4), B2P3 (biochar to peat was 2:3), B3P2 (biochar to
peat was 3:2), B4P1(biochar to peat was 4:1) and B5PO(the single biochar matrix) were conducted to study the effects of different ratios
of biochar and peat as growth substrate on the growth of Impatiens balsamina. The chemical properties and nutrient status of the substrates
with different proportions were studied, and statistical analysis was performed on the growth and ornamental indicators of Impatiens balsami-
na. The results showed that the pH of the substrate increased with the increase of biochar addition, reached at 7.01(B1P4), 6.90 (B2P3),
7.34(B3P2), 7.83(B4P1) and 9.05(B5P0), respectively, which was 18.76%~55.77% higher than that of the sole peat substrate, and the
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difference was significant. The effective phosphorus content of B1P4 and B2P3 was 292.10 mg - kg™ and 266.53 mg - kg™, respectively,

which was higher than that of the single peat substrate. The content increased by 28.57% and 17.32%, and the difference reached a signifi-

cant level. Appropriate addition of biochar could effectively adjust the pH of the matrix and increase the available phosphorus content of the

matrix and promote the growth of Impatiens balsamina. In the flowering and maturation stage, the plant height of Impatiens balsamina in-

creased first and then decreased with the addition of biochar in the substrate. B1P4 treatment was 42.39% (seedling), 81.83% (growth),

23.66% (flowering) and 24.72%(maturity) higher than that of single peat substrate in each growth period, the flowering number of B2P3 was

the most, and the whole flowering period increased by 21.05%~133.33% compared with the single peat substrate treatment, and the differ-

ence was significant. The appropriate addition of biochar to peat effectively improved the physicochemical properties of the substrate and thus

increased plant height and stem diameter of Impatiens balsamina, delayed leaf chlorosis, prolonged flowering period, and effectively in-

creased the ornamental value of Impatiens balsamina.

Keywords : biochar; peat; matrix; Impatiens balsamina; nutrient
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Table 1 Basic physical and chemical properties of the tested matrix

I . LS H EC/ B g S
Matrix P pS+em™ Total nitrogen/g+kg™  Total phosphorus/g-kg™  Total potassium/g-kg™

AT 7 Biochar 9.05 670.33 7.53 0.83 16.65

B Peat 5.81 145.90 11.75 2.14 3.89
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Table 2 Matrix compounding treatment

AbE LT )5 AW B S R BAR TR L
Treatments Matrix formula Volume ratios of biochar to peat
BOPS T 0:5
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B3P2 A Wy SR L ¢ 3:2
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Table 3 Chemical properties of matrix with different ratios of biochar to peat

4k B MEAENO-N/  EAEEANHA-N/  BEUH Available AR Available 2% Total 21 Total
Treatments pH mg kg™ mg kg™ potassium/mg - kg™ phosphorus/mg - kg™ nitrogen/g-kg™  phosphorus/g-kg™
BOP5 5.81+0.30d 57.69+3.05ab 14.23+1.35a 647.80+60.61a 227.18+9.93cd 11.75+0.67a 2.14+0.07a
B1P4 7.01+0.08¢ 66.12+0.86a 16.69+3.80a 559.80+28.01ab 292.10+12.98a 10.61+0.57ab 2.07+0.07a
B2P3 6.90+0.04¢ 47.96+6.55h 22.19+4.09a 492.00+23.13bc 266.53+7.23ab 9.16+0.45bc 2.03+0.04a
B3p2 7.34£0.12be  56.52+4.66ab 19.42+4.29a 443.46+42.80bc 210.23+9.24d 7.77+1.06¢d 1.80+0.06b
B4P1 7.83+0.24b 55.83+3.44ab 21.28+2.48a 439.23x18.51bc 247.60+4.55bc 6.37+0.61d 1.69+0.07b
B5P0 9.05+0.15a 61.68+3.24a 16.59+2.98a 368.25+56.80¢ 240.75+9.40bc 7.53+0.35¢d 0.83+0.07¢

TE « [FAA [l P BER R 28 535 .25 K P (P<0.05) o R 1o

Note : Different letters in the same column indicate significant difference (P<0.05). The same below.
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Table 4 Plant height and stem diameter of Impatiens balsamina under different ratios of biochar to peat

Ab TR Bk Plant height/em A ZEH Stem diameter
Treatments 1 Seedling period A Growth period FFAEW] Flowering period B3] Maturity period in maturity period/mm
BOPS 7.95+0.85b 12.22+0.52d 29.58+1.20ab 30.75+1.41b 9.60£0.69¢
B1pP4 11.32+1.15a 22.22+1.68a 36.58+1.90a 38.35+1.55a 12.74+0.47ab
B2P3 10.78+1.35ab 17.82+1.81bc 32.70+3.45ab 34.45+2.89ab 14.18+0.81a
B3p2 12.22+0.84a 20.60+1.61ab 32.30+3.12ab 34.00+3.36ab 14.84+0.75a
B4P1 11.78+0.71a 22.12+0.99a 30.72+0.59ab 32.20+0.89ab 13.73+1.01a
B5PO 10.02+0.81ab 15.90+0.85cd 28.38+1.05b 29.45+1.20b 10.82+0.66bc
RS AEEMRKEERELLERTRIEZEEEHSPADE
Table 5 SPAD values of Impatiens balsamina under different ratios of biochar to peat
Ab B Treatments i W] Seedling period K] Growth period FFAE] Flowering period I Maturity period
BOP5 31.95+0.64a 40.67+3.28a 43.00+1.24ab 39.50+3.19a
B1P4 29.12+1.29ab 40.00+3.38a 47.82+2.93a 42.00+2.88a
B2P3 29.30+1.11ab 39.00+1.91a 46.02+2.77ab 38.48+5.06a
B3P2 27.30+2.04ab 37.67+1.72a 43.05+1.55ab 41.95+4.00a
B4P1 28.18+1.69ab 36.69+1.61a 40.84+2.43ab 32.35+4.11a
B5P0 24.4+3.18b 36.33x1.71a 37.88+3.63b 35.52+3.98a
http://www.aed.org.cn — 659 —
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Table 6 Dynamic changes of flowering number of Impatiens balsamina under different ratios of biochar to peat

Ab 2 9/130H 10150 101 10H 10115 H 10/120H 10/125H
Treatments September 30 October 5 October 10 October 15 October 20 October 25
BOP5 2.25+0.25ab 4.75+0.85a 6.25+1.03abc 9.50+0.96abc 6.00+0.58abc 2.25+0.48bc
B1P4 2.00+0.41abc 4.75+0.75a 7.00+1.08abc 10.50+1.71ab 6.50+0.87abc 4.00+0.41a
B2P3 3.00+0.41a 5.75+0.48a 8.75+0.25a 13.00+£0.41a 8.50+0.65a 5.25+0.63a
B3P2 2.00+0.71abe 4.50+1.04ab 7.50+1.76ab 10.75+2.5ab 7.00+1.47ab 4.75+0.75a
B4P1 1.50+0.29bc 3.75+0.85ab 5.25+0.95bc 7.25+1.31bc 5.00+0.82be 3.75+0.48ab
B5PO 0.75+0.25¢ 2.25+0.25b 4.00+0.58¢ 5.75+0.48¢ 3.75+0.48¢ 2.00£0.41¢
60 [ fif itk Fresh weight O TJfi &t Dry weight
50 _I_ 1 I
xY =8
o
mﬁ ¥ 30t
ol
#H2 o20¢
e (000 LD
0
BOPS B1P4 B2P3 B3P2 B4P1 B5PO
A B Treatments
| FAEEYRxESEREIEERTRILEEYE
Figure 1 Impatiens balsamina biomass under different ratios of biochar to peat
RT AEEYRREEREILERTHEKR B HEE
Table 7 N, P, K content of plants under different ratios of biochar to peat
Qb T Treatments 7 & Nitrogen content/g kg™ W & Phosphorus content/g kg™ i E i Potassium content/g- kg™
BOPS 12.31+1.05ab 2.92+0.10a 20.97+0.50a
B1P4 15.5£1.79a 2.27+0.49a 18.8+5.26a
B2P3 5.76+0.45¢d 0.94+0.03b 11.18+0.93a
B3p2 9.76+1.32hc 1.49+0.02b 11.88+0.54a
B4P1 7.87+2.04cd 1.22+0.20b 20.46+6.43a
B5PO 5.19+0.43d 0.87+0.05b 13.81+2.20a
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Figure 2 Growth pattern of Impatiens balsamina under different

ratios of biochar to peat
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