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Influence of biochar-based fertilizers on growth
characteristics of ryegrass

SUN Yingqi' , GUO Jianbin', LI Zifu®,BAI Xiaofeng”,LIU Yu'

(1 College of Soil and Water Conservation ,Beijing Forestry University ,Beijing 100083, China;
2 School of Civil and Environmental Engineering sUniversity of Science and Technology Beijing s Beijing 100083, China)

Abstract: [Objective) This study quantified the influence of biochar-based fertilizers on growth char-
acteristics of ryegrass to provide scientific basis for guiding the development and application of straw-bio-
char and other biomass-based fertilizers. [Method) Four granulated biochar-based fertilizers were made by
mixing biochar made from corn straw after pyrogenation at 400 °C with KH, PO, and CMC with mass ratios
of 1:1:0.3,2:1:0.3,3:1:0.3and4:1:0.3.Using pot experiments in the greenhouse, the influ-
ences of biochar and biochar-based fertilizers on growth characteristics of ryegrass (Lolium multi florum)
were compared with the control experiment (ck) without fertilizer. Relationship between fresh

aboveground weigh of ryegrass and biochar content of the fertilizers was fitted and the optimal biochar con-
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tent was determined. [Result] All the growth parameters including plant height, root length, root surface
area and biomass of ryegrass were increased in the treatments with application of biochar and biochar-based
fertilizers compared with those of ck. However, there was no significant (P<C0. 05) influence on the emer-
gence of ryegrass. The best among the four biochar-based fertilizers was the one with the mixing ratio of
2 :1:0.3,which resulted in the highest growth increase,including 34.51% increase of plant height (P<C
0.05),70.59% of aboveground fresh weight,40. 04% of root length and 59. 86 % of root surface area (P<C
0. 05). Based on the fitted relationship,the fresh aboveground weight of ryegrass firstly increased and then
decreased with the increase of biochar content. When the biochar content was 61. 60% ,1i. e. Using the bio-
char-based fertilizer made from 31. 28 g biochar was mixed with 15. 00 g KH,PO, and 4. 50 g CMC, the
maximum fresh aboveground weight of ryegrass of 3. 02 g was obtained. [Conclusion) The application of 20

g/kg biochar-based fertilizers promoted the growth of ryegrass and the optimal biochar content of fertilizer

was 61.60%.

Key words: biochar-based fertilizers;ryegrass; growth characteristics;ratio model
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Table 1

Ratios and codes of 4 biomass-based fertilizers

mCEY R + m(BER A 4F)

M5 ke AR B R %
Fertili it Biochar content KH, PO, content
e m(Biochar) + m(KH,PO,) * m(Binder) rochar conten P come
Fl1 1:1:0.3 43.48 43.48
F2 2:1:0.3 60. 61 30. 30
F3 3:1:0.3 69.76 23.25
Fi 4:1:0.3 75.47 18. 86
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Table 2 Influence of different biochar-based fertilizers on ryegrass biomass g/ 7k
Ab 3 Hby b3 4 6 T Hiy R4y Hby TR 43 6 O
Treatment Aboveground fresh weight Aboveground dry weight Underground fresh weight
ck 1.7040.012 a 0.89+0.006 a 0.52+0.012 a
t 2.304+0.023 ¢ 0.93+0.017 a 0.65+0.006 b
pkl 2.06+0.023d 1.01+0.012 b 0.58+0.017 d
pk2 2.907+0.006 e 1.65+0.058 ¢ 0.9440.023 e
pk3 2.56+0.012d 1.414+0.049 d 0.72+0.017 d
pk4 2.42+0.101 b 1.374+0.063 b 0.65+0.035 ¢

T« 7 50 EBOER b A R /ING 8 3R 22 57 1 3 (P<C0. 05).,

Note: Different lowercase letters show significant differences among different treatments at P<Z0. 05 level.
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