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Effects of Straw Return on Soil Properties, Yield and Quality of Radish (Raphanus sativus L.)
LIU Xiaoxia', YANG Dong**

(1 Cultivated Land Quality and Fertilizer Administration Station of Zhejiang Province, Hangzhou 310020, China; 2 State Key
Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-Products, Institute of Agro-Product
Safety and Nutrition, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: The effects of different straw return treatments, including no straw (CK), straw crushed (SC), straw manure (SM),
straw biochar (SB), straw crushed+straw manure (SC+SM), straw crushed+straw biochar (SC+SB), and straw manure+straw
biochar (SM+SB) on soil properties, yield and quality of radish (Raphanus sativus L.) were studied by field experiments. The
results showed that all straw return treatments significantly increased the contents of soil organic matter and total nitrogen, but
had different effects on the content of soil available potassium, among them, SC+SM, SC+SB and SM+SB significantly
increased the content of soil available potassium while SC, SM and SB had no effects. Straw return had different effects on

biomass and SPAD value of radish, which were significantly lower under SC+SM while significantly higher under other straw
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return treatments than CK. The quality of radish after straw return was significantly improved compared with CK, the contents
of vitamin C, soluble sugar, total phenol and flavonoid of radish treated with straw return were significantly higher than CK,
and there was no difference among the straw return treatments. Straw return significantly reduced nitrate content and increased
soluble protein content of radish, among them, the effects of SC+SM, SC+SB and SM+SB were more prominent, with nitrate
content reduced by 36.04%—40.63% while soluble protein content increased by 41.70%—56.11%; followed by SC, SM and SB,
nitrate content decreased by 15.15%—-22.58% while soluble protein content increased by 16.61%-25.11%. Radish FRAP values
of straw return were significantly higher than CK, but DPPH values were different, among them, DPPH values of radish were
significantly higher under SM, SC+SM, SC+SB and SM+SB than CK, while DPPH values of radish in SC and SB were close
to CK. SC, SM, SB, SC+SB and SM+SB all improved soil fertility, crop yield and product quality, among them, SC+SB and
SM+SB were better in reducing radish nitrate content. In conclusion, SC, SM and SB were recommended for conventional

vegetable production, while SC+SB and SM+SB recommended for vegetables with high nitrate accumulation, such as leafy

vegetables.

Key words: Straw return; Soil quality; Radish yield; Vegetable quality

FERAT TR FE , IR - Rk 9
12, HERREFRM 30% A4, REAFA HAE M
SRE MMM EZTT, BEREZE R | 1R R
RESIKF- | oo e PR . e mfE i | 42Tt
EORBIRE 1P, OIS I
F8 B TR , 2 S5 RS A DL s 8OF TR A M 2 (2 7]
FREE R R RO

Blor & B AT b FIEA R R AF RS AR 70 1 1
AR, AT, TR H R AR GEE | o)
g IS P R A 3 Aol 5 Ry e R Ay o O
MRAT R RS, TR B E RIRA L, 2R A
RO . HACEI AR A i, N AL, AR L
e mUY, EARAE RS . LRI BT R | i
FINE A KU P A T K A A Ry 1)
BHAM SR, 7 A R 2 2 Ab B 56k 0 A PLIE e
M, G M T ok S R R, RATRECR,
AL A B, RNt A5 0 T A R )R R
BB JEAESE, REFF AR HAE A 7 BUAS FF id
M7 30 H f2 32 i o P70, R R Ak e 41
PR PR E A O I A g U R AR S R e
Lk 3 W REAF B IR =R,

FIAT, RSAF B2 7ot i ik A
AR XY ™ 5 B R A4 2 MR 2 AT 4l
B B R AT i T 5 SO ROR 9 He e 5 it
b, A K i B 28 h B s IE SR g AL 1]
FOFHE” K, (HLERIPTSE A P ERS AT ik F)
YRR BB, T RE IR - A Y A
PURALBE T S fb FURE R 5 TS A YRR A
e, AHFFEHET HIAE, RS IR IR B L
TRE AR By OB B AR R RS
Wi, LB A AT Ay AN i i fR 2%

1 HREH®

1.1 RIeXER

IR A 2021 4, IS S A TR 2E Rk
P RFFR I 3K 2443 35 (119°38725"E,  30°53'45"N).,
IZHLIX g T R KR, AR 12~ 17 C,
AEH MBI 1 613 ~ 2 430 mm, FREALR S E-SE 4
fEo A BRI+, B2 1380 ~ 20 cm)pH
J95.99, HHLT &N 20.08 ghkg, TIEAE . oW
FAE S350 2,95, 0.39 1 3.45 g/kg.
1.2 HEKE&T

KA R4y H R, 5B TCRS A [ (CK) |
WA H(SC) . 1 A H(SM) . = Akid HI(SB) . B3
S+ 8 38 [ (SC+SM) . B3 i i4 1+ 2% 4k 34 [
(SC+SB). it JiE ik H -+ fbid H(SM+SB)3: 7 ~4b
BEAALBE 3 R EA 5 25 A BRRENLHES , BRI/ N X
[ 6.84 m*(3.6 mx1.9 m), M, SC AbFHFEFF A&
4500 kg/hm?; HRAEASFT FHER—SURN, iz SM
ACFRFEFFAHLIE &R 2 475 keg/hm*(F5FF L 551k
ZH N 055 SB AL FAS AT A=W ok A
1 500 kg/hm>(K R FEoc AL AL R 8 1/3 7)1, 41
A Ab B RS AT AR i BAE, B SC+SM Ab HL R
4 500 kg/hm* F5FFH1 2 475 kg/hm* FE A HLAE , SC+SB
AEFE Ky 4 500 kg/hm? FEFFAT 1 500 kg/hm? 5 FFA4 99 i
%, SM+SB Ab¥HN 2 475 kg/hm® F5 FF A HLAE Fi
1 500 kg/hm* FEFFAEY T ve . #EFPAT 7d, FEFE. AL
REFN A Py e 4 234k, FERIBEA Lo ANRIRS AR H
Jr T PR R S i LR 1

M N (Raphanus sativus L)5FPR “HAR
ML AW AE R T AE . BN E
30 000 kg/hm?*, LAIHfIE N, P,Os Fil KO FH20 51K

http: //soils.issas.ac.cn



5 4 19

RGeS AT T 7 3O e BT s | 4 L% it i 4 2 0 773

F1 HEAMBELRFSSE

Table 1 Basic nutrient contents of tested materials

Qb B AR R} pH H Lk (g/kg) N(g/kg) P,0s(g/kg) K,O(g/kg)
SC F&FF 6.85 21.9 3.0 20.6
SM AHHLE 8.72 52.5 22.8 16.3
SB AW B 9.48 16.1 42 29.8
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Table 2 Effects of straw return treatments on soil pH and nutrient contents

Lb pH A BT (g/kg) 2% (g/ke) 5B (mg/kg) PR (mg/kg)
CK 592+0.17a 21.57+0.74 ¢ 6.24+0.10b 16.89 £ 1.00 a 115.45 £9.30 be
sC 5.73+0.02a 23.07+0.22b 6.75+0.11a 1630+ 1.18a 104.96 + 5.42 ¢
SM 5.89+0.182a 22.83+0.97b 6.50+0.19 a 17.07+1.42a 127.12 + 1.83 ab
SB 5.84+0.17a 2284+0.26b 6.74 £0.26 a 17.77+0.70 a 123.60 + 12.14 ab
SC+SM 580+0.17a 2390+0.20a 6.80+0.20 a 17.06+1.48 a 13553 +£1.92a
SC+SB 585+0.15a 23.15+0.32b 6.75+0.23 a 16.52+ 098 a 132.52+£098 a
SM+SB 5.92+0.07a 23.42 +0.40 ab 6.60+022a 16.87+1.15a 130.66 + 4.27 a
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Table 3  Effects of straw return treatments on radish biomass and

SPAD values
ARER ABUREEY PR b LR A SPAD f{H
(g/plant) (g/plant)

CK 10.84+£0.57b 1556+043a 32.21+0.34b

SC 12.08+0.47 a 1490+0.53a 33.68+1.11a

SM 12.85+0.58 a 14.84+093a 33.79+0.68a

SB 12.74+045a 1516 +1.15a  34.79+0.83 a
SC+SM 8.19+0.89 ¢ 9.19+1.55b 2943+ 1.11¢
SC+SB 1231+0.34a 1458+1.02a 33.58+098a
SM+SB 11.95+0.36 a 1583+ 1.74a 33.94+0.82a
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Fig. 1 Effects of straw return treatments on nitrate accumulation in
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