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Abstract: [ Purpose] To study the effect of nitrogen fertilizer combined with biochar on biomass
and photosynthetic characteristics of flue-cured tobacco/silage corn relay intercropping system.
[ Method ] Using Yunyan87 flue-cured tobacco variety and Zhongyu335 silage corn variety as test

materials, interplanting experiments were conducted in a simulated plot with a slope of 10°. The ex-
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periment set up two factors of nitrogen fertilizer level (N) and biochar level (B). The three nitrogen
fertilizer application rates (flue-cured tobacco+silage corn) were 0+0 (Ny), 52.5 kg/hm*+100 kg/hm’
(N;) and 105 kg/hm*+200 kg/hm’ (N,); the two biochar application rates are B, without biochar addi-
tion, and B; with 3% biochar (adding 3 kg biochar per 100 kg soil). The content of plastid pigments,
photosynthetic parameters and fresh and dry weight of flue-cured tobacco and corn at maturity stage
were determined. [ Results | Under the same nitrogen fertilizer level, the addition of biochar could
increase the plastid pigment content of flue-cured tobacco leaves at the mature stage; the combined
application of nitrogen fertilizer with biochar had a positive effect on the fresh and dry weight of flue-
cured tobacco and silage corn, and could increase the chlorophyll content of silage corn leaves at the
jointing stage. It could improve the net photosynthetic rate, stomatal conductance and transpiration
rate of flue-cured tobacco at maturity, and it could improve the photosynthetic parameters of silage
maize at the jointing stage. [ Conclusion] Biochar combined with conventional nitrogen application
has the best effect on improving the fresh and dry weight of flue-cured tobacco and the photosynthes-
is intensity of silage corn, and the treatment with biochar combined with conventional nitrogen fertil-
izer halving is the second. Therefore, the combination of biochar and nitrogen-reducing fertilization

can reduce the application of nitrogen fertilizer, but the specific amount of nitrogen fertilizer reduc-
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tion needs to be determined according to the soil type and the amount of biochar added.

Keywords: nitrogen fertilizer; biochar; flue-cured tobacco; relay intercropping silage maize
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Tab. 1 Fresh weight of per plant flue-cured tobacco leaf, stem and root at maturity stage with different treatments g
AbFE treatment - leaf 2% stem & root

BNy 202.00+36.21 b 105.03+£13.97 c¢d 21.19+£8.27 ¢
ByN, 641.02+£255.91 ab 284.69+110.23 bed 53.09+30.23 be
BoN, 822.86+28.21 a 336.89+38.85 ab 112.10+£10.21 ab
BNy 190.14+57.56 b 78.89+31.51d 13.58+6.45 ¢
BN, 799.04£179.97 a 515.93+70.48 a 114.22450.34 ab
BN, 917.03+1.84 a 317.61+18.62 abc 126.40£20.40 a

AW biochar NS * NS

% nitrogen ok ok *

AW < biocharxnitrogen NS o NS

M Bo. MEIAEYR: B IB3%AEMR: No~N,. ZUIE & (B M+ I K) 5 90+0, 52.5 kg/hm®+100 kg/hm*F1105 kg/hm*+200 kg/hm’s
R FIATE NS FRHMREE P<0.05 K FIZESR:; #*. P<0.01; * P<0.05; NSAZEFALE; TH.

Note: By. without biochar addition; B;. with 3% biochar; Ny-N,. nitrogen fertilizer application rates (flue-cured tobacco+silage corn) were 0+
0, 52.5 kg/hm™+100 kg/hm’ and 105 kg/hm’+200 kg/hm’, respectively; different letters in the same column represent differences at the level of P <0.05; **.

P<:0.01; *. P<<0.05; NS is not significant; the same as below.
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Tab.2 Dry weight of per plant flue-cured tobacco leaf, stem and root at maturity stage with different treatments g
AbFH treatment - leaf Z£ stem R root
BoN, 39.80+£2.92 b 15.57+£2.67 ¢ 9.58+6.56 b
BN, 108.33+£55.21 ab 47.87422.53 b 31.66+£24.91 ab
BoN, 140.67£1.33 a 55.7243.44 b 55.29+3.01 ab
BNy 34.53+9.86 b 11.73+4.63 ¢ 6.49+3.15b
BN, 135.31+48.92 a 93.71£15.80 a 61.74428.13 a
BN, 145.83+£29.33 a 53.32+543 b 74.71426.16 a
AW biochar NS * NS
% nitrogen * ok ok
AW 5> 4 biocharxnitrogen NS o NS
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Tab. 3 Fresh weight of per plant silage corn under different treatments g
AEFE treatment Hi_F3#4) aboveground part i root 4=k whole plant
BoNj 232.924+38.48 b 18.74+7.74 ¢ 251.66+39.20 b
BoN; 389.46+80.00 a 26.02+4.59 be 415.48+78.75a
BN, 421.67+104.84 a 32.86+8.10 b 454.53£102.33 a
BN, 76.50+10.32 ¢ 5.3243.12d 81.82+12.71 ¢
BN, 375.06+86.65 a 30.14+9.58 b 405.20+80.88 a
BN, 445.20+£93.6 a 54.46+7.24 a 499.66+100.90 a
4:M15% biochar NS NS NS
/‘fk nitrogen *% k% k%

HE W <% biocharxnitrogen NS * NS
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Tab. 4 Dry weight of per plant silage corn under different treatments g
AL treatment Hi_E3#84) aboveground part R root 4=k whole plant
BN, 56.5129.05 b 8.90+2.75 ¢ 65.41£9.27 ¢
BgN; 98.23+15.67 a 13.74+£1.23 b 111.97£15.27 b
BN, 95.56+23.44 a 17.3445.38 b 112.90+£23.25b
BN, 24.64+3.39 ¢ 3.42+1.78 d 28.06+4.70 d
BN, 93.42+13.26 a 14.88+3.08 b 108.30+11.78 b
BN, 108.78+12.78 a 24.10£3.94 a 132.88+15.68 a
1% biochar NS NS NS
% nitrogen o o o
LR 7k < biocharxnitrogen % % "
x5 TRALEBREHHRTEREE
Tab. 5 Plastid pigment content of flue-cured tobacco under different treatments mg/g
P it Fad i L KWW N EER R A
treatment chlorophyll a content chlorophyll b content carotenoid content total chlorophyll content
BoNy 0.680+0.073 ¢ 0.152+0.017 b 0.272+0.023 ¢ 0.832+0.090 ¢
BoN; 1.113+0.351 b 0.196+0.097 b 0.385+0.126 abc 1.31040.448 abc
BoN, 1.683+0.626 a 0.353+0.048 b 0.588+0.202 ab 2.036+0.774 ab
BNy 0.777+0.047 ¢ 0.157+0.036 b 0.292+0.037 be 0.933+0.011 be
B|N; 1.648+0.375 a 0.358+0.137 a 0.576+0.084 ab 2.006+0.513 ab
BN, 1.881+0.239 a 0.394+0.021 a 0.623+0.124 a 2.275+0.218 a
W% biochar * * * ok
A nitrogen sk sk sk sk
HEW Ik x %, biocharxnitrogen NS * NS NS
x6 TRIAEEFEINERNHFRSE
Tab. 6 Chlorophyll content of silage corn under different treatments mg/g
b ¥ MR Ra i MR Rb SSTIRES gy
treatment chlorophyll a content chlorophyll b content total chlorophyll content
BoNj 0.888+0.151 ¢ 0.208+0.052 ¢ 1.096+0.202 ¢
BoN; 1.324+0.385b 0.299+0.086 b 1.622+0.469 b
BoN, 1.620+0.086 ab 0.363+0.024 ab 1.983+0.108 ab
BN, 0.533+0.057d 0.100+0.017 d 0.632+0.071 d
B|N; 1.484+0.289 ab 0.333+0.076 ab 1.816+0.363 ab
BN, 1.810+0.393 a 0.399+0.103 a 2.210+0.495 a
H:#)5% biochar NS NS NS
/f\ nitrogen k% *% *%
LEW) IR < biocharxnitrogen NS NS NS
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Tab. 7 Photosynthetic parameters of flue-cured tobacco with different treatments

Ak I AEE (umol m™s™)  MHCOLIKEZ/(wmol-mol ™) SALFEF/(mmol'm™s™)  ZMHF/(mmol ms™)
treatment net photosynthetic rate intercellular CO, concentration stomatal conductance transpiration rate
BoN, 8.380+1.005 ¢ 381.853+3.920 a 0.51240.051d 6.797+0.300 d
BoN,; 9.198+0.562 ¢ 372.3334+3.615b 0.58740.273 ¢ 7.768+0.381 ¢
BoN, 11.013+0.438 b 349.249+3.521 ¢ 0.638+0.164 b 8.227+0.359 b
BNy 8.458+0.686 ¢ 376.317+4.517 ab 0.530+0.268 d 7.683+0.342 b
BN, 10.483+0.290 b 346.83149.475 ¢ 0.672+0.155 ab 8.323+0.220 b
BN, 13.000+0.591 a 291.500+7.232 d 0.708+0.034 a 8.927+0.756 a
H:#) IR biochar o - NS sk
& nitrogen o o NS "
HEW) R <A biocharxnitrogen NS sk NS NS
LFEERARE. . SALREZEB R, BNy BRSO HS

2.3.2 XHATIIE IR A& S H
B3 8 Al AR H I oK EOE G
RSB ISECR A W ;i AR
HIOCES BB E LW B AR
Wl F RO G AR, WM CO,

B s, R it A RAR T IR
B AR FEBR No SN ARt 20K P R R4k
Bieb i A2 P 50 A TS RO AT AN TR R BE ) 2
=, H BNy AR S g R ok, DR K
s 2 5 RN KCHE A BE A3 VR
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Tab. 8 Photosynthetic parameters of silage corn under different treatments

gl HEERE(umol-m*s™)  MIAICOKE/(umol'mol ™) SALFE/(mmol-m™s™)  ZEiE %/ (mmol-m*s™)
treatment net photosynthetic rate intercellular CO, concentration stomatal conductance transpiration rate

BNy 15.659£1.263 ¢ 112.652+17.200 ab 0.501+0.048 ¢ 1.670+0.202 ¢
BgN; 21.230+0.256 b 122.335+15.472 a 0.666+0.012 b 2.253+0.021 b
BoN, 27.094+2.125 a 152.415431.166 a 0.762+0.058 ab 2.573+40.227 ab
BNy 12.328+2.940 ¢ 42.195+48.994 b 0.452+0.054 ¢ 1.601+0.186 ¢
BN, 27.970+£2.503 a 137.941+16.242 a 0.857+0.107 a 2.890+0.315 a
BN, 30.091+1.534 a 168.208+26.192 a 0.87340.089 a 2.945+0.262 a

£ IR biochar * NS * *

A nitrogen sk Hok sk sk

HEW R x %, biocharxnitrogen ok * * *
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