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W A SR AR, DFE DR ZE (TC) R4 (Cu) B 615 G iann Bt R R A= e IR A S5 . FORTE A IS 5 #F A= 9 ¢
MR LE W ) W A SR K s . 25 5R R BT, 5 CKAR L, WA Yo ab PR A Sk e o ARG . R i RAR fof T 34 ) 3 0
(P <0.05). WIS R Az 9 B¢ v] DAAEAS )RR B2 b 4t e A SR AR AR AR P RS A A . P R A A L i, PRI .
12 O 4 DA Rt Ak S BT L 7 4 IR A e ) AR SR A BRAR AR A e A — 2. 5 CKAR L, WINAR IR IS AR SR
TR HL R B 69 TC N Cu & i 45 A ) AR B8 B AR, A= 383 38 TC I Cu 43 BIFRAR T 2.49% ~ 92.32% 1 12.79% ~ 36.47%, HF
FETC A Cu 23 BIBEAR T 12.53% ~ 55.64% F122.41% ~ 42.29% . MM BT R D], ARMAA . MR MATEEE A& & 54K
TC &2 WA, W, MmO S AR 54 R TC T 2 BEFAHK, AR EES TCE =2 5
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Effects of Biochar on Growth and Pollutant Accunll“wlklil;i:ion q‘)f Lettuce mSmf Co-
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contaminated with Tetracycline and:Copper
ZHENG Chen-ge, PEHuai-huan, ZHANG Ya-shan, Ljia=xip! L 5 )
isge Taigit 030800, China) o 9 € Ry

(C.(.)_H'Iege of Resources’ {;I}"d']?nvigbllment, Shanxi Agriculluraw.qi:‘)'ﬁer;.il

Abs'ﬁ‘act:l Throug.h'.Ie-fp{uc”:z .pi;t..ting experiments, the-'gffecfé:;gf diff .e!:e'ﬁ't typ€; \,loii?_-binchar (apple branch, cgrn stiaw " and modified sorghum straw biochz{r \\;itl: phosphorié“acid
modifiéatidn) on lle:i’iuce :grq‘v)f'th under tetracycline (TC) and cobp‘l‘ér (Cu) cqf;t';ollution were investigated. The ults showed that compared with those under CKe, the :i.gdilﬁl()n of
}‘{jpchd} tregiment significarﬂ; increased the plant height, ro \"lgr';gth, Hshc;dl. li.‘;'esh weight, and root fresh weight of lelluggi: (P <0.05). The addition of different biochars significantly
'incr‘.eyed tlllg:' hitrate-nitrogen, chlorophyll, and solulble prqtf'i'rl coﬁtent i lettuce;_.-i)hyLsiological indicators‘lo varying degrees, whilqialso significantly decreasing the levels of
malonﬂialdé'llyde i pll:,%ine gonlen_m',:'z;n‘d catalase activity. '.l‘b‘e effects/of bibgi;rj}_-/lﬁfuéé physiological indicators were consistent during both the seedling and mature stages.
Compared wj}l-;-'thos'('!'lin (K} the addition of biochar resulted ‘In varying degreesif teduction in the TC and Cu contents of hoth the aboveground and underground parts of lettuce. The
abovegrm.m'é.TC and Cu levels decreased by 2.49%-92. 32% and 12. 79%-36. 47%, respectively. The underground TC and Cu levels decreased by 12. 53%-55. 64% and 22. 41%
-42. 2990, respectively. Correlation analysis showed that nitrate nitrogen, chlorophyll, and soluble protein content of lettuce were negatively correlated with TC content, whereas
malondialdehyde, proline content, and catalase activity were positively correlated with TC content. The resistance genes of lettuce were positively correlated with TC content (P <
0.05). In general, modified biochar was found to be more effective in improving lettuce growth quality and reducing pollutant accumulation compared to unmodified biochar, with
modified sorghum straw biochar showing the best remediation effect.

Key words: hiochar; tetracycline (TC) ; copper (Cu); tetracycline resistance genes(TC ARGs) ; lettuce
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Table 1  Basic physical and chemical properties of the tested soil
5 o w(ﬁﬂﬁﬁ) w(‘k?\l) w(ﬁlﬁ%%) w(]i%l@f'@]‘) w(%?ﬂl%ﬁ) w(TC),, w(Cu)ﬁl
lg-kg lg-kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg
B 7.78 24.69 1.47 63.83 19.24 193.87 0.20 11.19
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KR, EE LIS WA pH T P . R, KL
B L, WA A 105°CHYBERE k1T T
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Table 2 Basic physicochemical properties of three types of biochar
R (A HLIT) o(ZR) o(2H) o(2H) w(TC) w(Cu)
EESUES pH /g+kg™ /g-kg™! /g-kg™ /g+kg™! /mg-kg™' /mg-kg!
A 9.97 17.33 6.97 24.11 12.75 — —
C 8.71 16.68 1.82 2.98 38.47 — —
M 10.58 22.49 9.88 3.85 47.54 — —
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Table 3 Effects of different treatments on lettuce growth

ENGPGE:H Pk fem M4 /em Tk s i /g HL 6 T /g
CK 9.43+0.93 ¢ 9.33+0.76 d 7.98+1.43 e 0.44+0.17 d
11.17+1.04 ab 12.00+1.33 bed 17.45+4.72 ¢d 0.68+0.38 cd
C 10.20+1.06 be 11.50+1.80 cd 12.57+1.93 de 0.65+0.21 cd
10.93+0.55 ab 14.53+0.50 ab 18.29+1.37 be 1.06+0.11 be
PA 11.73+0.68 a 14.37+2.20 abe 23.17+2.23 ab 1.50+0.15 ab
PC 11.03+0.15 ab 13.50+2.80 be 21.20+2.73 be 1.19+0.10 be
PM 11.33+0.68 ab 16.87+1.11 a 26.82+3.54 a 1.91+0.72 a
DVEUE 1 B E b5 1 i 25, AS [ 09 /NG 2 b 3R R R # 22 [1) 25 5 i % (P < 0. 05)
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