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Effect of high temperature and alkalization pretreatment on
transformation and losses of C and N during tomato straw
composting

LI Yanchun, YE Jing, LIU Cenwei, LIN Yi, WANG Yixiang®
(Institute of Resources, Environment and Soil Fertilizer/Fujian Key Laboratory of Agricultural Ecological Process of Red Soil

Mountain, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract The resource utilization efficiency of tomato straw is limited due to its high lignification degree and
low degradability. High temperature and alkalization pretreatment can help to accelerate the decomposition
and humification of straw. However, its effects on the degradation and transformation of straw during the
composting process are still unclear. To explore the impact of high temperature and alkalization
pretreatment on transformation and losses of C and N during tomato straw composting, two treatments
including high temperature and alkalization pretreatment composting (PT) and conventional composting
(CK) were conducted. Tomato straw was the main raw material, and corncob and duck farm cushions were
conditioning agents. The simulated composting experiment was carried out using static forced-air
composting boxes and the duration time was 30 d. The results showed that the highest temperature

(67.20 °C) of PT treatment was increased by 7. 77 °C (P<<0.05), and the time for accumulating 10 000 °C-h
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was decreased by 1 d compared to that of the CK. The days for the composting temperature = 50 °C was 7

d in PT treatment, which fully met the demand of harmless thermophilic time. At the end of composting (30

d) , the degree of humus polymerization and seed germination index of PT treatment were 1.37 and

176.40%, respectively, significantly higher than those of CK. However, the dry matter degradation rate,

the carbon loss rate, and the nitrogen loss rate of PT treatment were increased by 5.22% (P<<0.05),
7.46% (P<<0.05), and 3.86% (P>0.05) compared with the CK, respectively. In conclusion, the high

temperature and alkalization pretreatment improved the fermentation temperature and efficiency while

increasing carbon and nitrogen’s losses at the thermophilic composting stage.

Keywords high temperature and alkalization pretreatment; tomato straw; composting; carbon loss; humus

carbon; nitrogen loss
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Table 1 Properties of composting materials

It A PR/ % RHE/ % U WiiN: FORE %
Raw material Organic carbon  Total nitrogen m(C):m(N) Moisture content
7 Jifi #% #F Tomato straw 32.35 1.80 17.98 11.16
£ Kt Corncob 41.64 0. 56 73.79 7.59
15 3% 2 8} Duck farm cushion 27.61 1.71 16. 18 52.59
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Table 2 Changes of tomato straw properties after high temperature and alkalization pretreatment

AR/ 2R/ % KA/ N

A AT . B BT L ) R/ % PSR/ KRR/ %
Organic Total . Moisture . . . pH
Tomato straw . m(C):m(N) Cellulose Hemicellulose Lignin
carbon nitrogen content
2 WAL T
AERILH 32.35a 1.80 a 17.98 a 11.16 b 42.40 a 12.18 b 8.97 a 5.04 a
Un-pretreated
it 4k ¥
BUAR S 32.30 a 1.97 a 16.40 a 62.50 a 35.57b 16.81 a 8.80 a 4.91b
Pretreated

T« [R50 Bt J5 A TR /NG =7 B 300 b 3 ) B8 2% 22 5 (P<<0. 05) . T [l

Note: Different lowercase letters indicate significant differences between different treatments (P<Z0. 05). The same below.
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Table 3 Effective accumulated temperature during composting under different treatments

=50 C % % ! C- -3 /\‘\ml RS
Ik 3 B HE R /O =50 °C K#/d ﬁ')&fﬂ(a/( C-h) T 1 PR, E]‘k/q
Treatment Highest temperature Days of temperature ~ Available accumulated ~ Days for accumulating

) =50 C temperature 10 000 °C+h
WA CK 59.43b 6b 20 621.60 a 13 a
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TR %
Dry matter degradatin rate

0 10 20 30
M [E] /d Time
E2 FAESEHEESEROTUREBETN
Fig. 2 Changes in dry matter degradation rate during

composting under different treatments

S E R NIE A TR R T CK A B Y e R R R
SR AR SR R IR T . A 3Ce) AT U AT s
ALK & BEAEHENE A — o B AR b, SRR
B RAFA 24 Ah P 2 ) O B MR 25 S . BeAh, AR &Y
HREF, CK ORI PT Ab B4 v] 75 P A HLAK 7 & L) Ih (8
WERRAR T 65. 24 % M157.55% , Ui B 5] & B2 5 1K
St T A I B W R B A S A G
2RI B BRI
2.4 HEPEMIE AW A

HE N 2o R S Rk T A AL S B A Ay T A Y
1 AR o [ b Bk S IR e R v R A R R L 5 A R
T e VR R e L R i U 2R 5 B AR A 1Y) 52 ) UL T 4
F T 4 Ca) P L« CK Ak B J65 A8 I Ak 75 2 528 I8 s 1%
T A HE IR 45 SRR E ) B (B RS N T 34, 91%05
PT kb JH (1 JG5 58 J5 fe £ b 222 S B 0 s B AR A ke 4

HE N 25 SRR ) IR (B AR T 3. 8120 . HI &l 4(b) Al
L« B 25 HE BT I R] B9 28 K, CK A0 33 A 5 SRR ik & &
SRR SR ke, PT &b B 580 H 50 58 s AR (Y
A B HE R 45 o, CK ORI PT Ab 38R 1 S50 8 e &
BRI MR T 1. 655 M185.30% . HIK 4
CoOR] UL 2 24~ b B3 7 LR ik & B AR bk 5 — 3L,
o 5 A S0 S R AR A B ZE AT 10 d B a5 3]
Ioc i (H, HENE 25 AR, 43 0] b D BRI B AR T 11. 05 %
M 42.09% . Ji§5H R G BE (DP) WAk &
CHARRR /W B , R HE IR g i — A~ B %
febr o HIE 4GOI AEHEE B9 %5 10 KA 20 K
B, PT AR BE A DPE & T CK, HEARZS B CK A1 PT
R PE Y DPAE 43 9 K 1,05 A1 1. 37, kb 3] 2% R @
& ULHA PT A B Im-PR 1 M R 2k B
2.5 REASTK

AN [ A2b B OGT AR 5 A 4 2 LR R R OR B
SEMBER S 2 EmILE S, HE 5
U« [ 25 M A ST ] B SEE G, 24 Ak B A 4 R R R
AR RS, HEARSS S CK A PT b 2 4 R
T AR TR A 3 BI3E i T 18.93% F123.03%,
EAh B R A 22 S A B 2 B SCh) AT I - & HENIE 5
T, CK AT PT 4b 2 A 0 2 401 2k 543 1) Ry 14, 29%
F18.15% ,PT ALFH H CK AR B 4 3. 86 % ,(H 22 57
ANEE. SR I CK &b FH 2 25 20k 7 5 %
EFE TR PT A SA S RHIEARET
Rk A ME AR 25 o i, CK FIPT (0 8 B A & 88



5 430 AR A - R AR Tk T Ak X 7 00 AT M A i R A U Ak S R B R 101

400 —e—CK

330
JR——
= 320 < PT
— 8 % s
B v 2
% 2 310 K 3
& 9 g
& 5 % 3
on =
= 5 300 =
kg
T 5 999
280 0 10 20 30
5f[A] /d Time I5FE] /d Time
30 1 (c)
=]
~2
oN =
£5
= 0o
Pungiet
2 10
g
=2
0 . . . . . ,
0 5 10 15 20 25 30
HiF1A] /d Time

B3 HEIEREENR(a) BREHREED)URATBEEENR(c)HEL

Fig. 3 Changes in total organic carbon (a), carbon loss rate (b), and dissolved organic carbon (¢) during composting
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Changes in total nitrogen (a), nitrogen loss rate (b), ammonium nitrogen (c¢), and nitrate nitrogen (d) during

composting
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