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Abstract: In order to make rational use of leaf fertilizer in rice production. the bottleneck problems of low
milled rice rate and low planting efficiency of high-quality hybrid rice were alleviated, which restricted the
development of high-quality rice industry. Brassinolide, selenium fertilizer, silicon fertilizer, and their different
combinations were used as the treatment groups to study the effects of foliar spraying on the yield and quality
of high-quality rice varieties, including Longliangyou 534, Huiliangyousimiao, and Xiangzaoxian 45. The
results showed that except for Si+ Se spraying, which resulted in a decrease in yield of Xiangzaoxian 45, other
different treatment combinations significantly increased yield, with selenium fertilizer treatment increasing the
yield the most. followed by BR and Si+BR treatments. Under the treatment of selenium fertilizer, Longliangyou
534 had the best yield increase effect, with the highest effective panicle of 2. 670 million per hectare, the
highest grain number per panicle of 173. 4, the highest seed setting rate of 86. 4%, and the highest yield
increase rate of 9.76%. The appearance quality and cooking quality of selenium fertilizer treatment were the
best, followed by Si and Si+ BR treatment. Among the three varieties, Longliangyou 534 had the the best
results of appearance quality and cooking quality, with the highest brown rice rate of 79. 8% , the highest head
milled rice rate of 65. 8%, the lowest chalkiness rate of 0. 6% and the best transparency level of 1. 0, the
alkalinity spreading value was 6. 4, the gel consistency was 69 mm, and the amylose content was 13.1%. The
net income increase and input-output ratio of Longliangyou 534 were the highest under Se treatment, with
values of 148. 875 yuan+ (667 m®) ' and 15. 14, respectively, followed by the treatment of BR, Se-BR and Si-+
BR. Taking into account the appearance quality, cooking quality, and revenue enhancement effect, selenium
fertilizer treatment had the best effect, followed by Si+ BR treatment. This study found that spraying foliar
fertilizer can effectively improve the yield and quality of high-quality hybrid rice. This method had less
investment and significant yield increase effects, which can effectively increase the planting efficiency of high-
quality hybrid rice and facilitate large-scale promotion and application, effectively promoting the development
of the rice industry.

Keywords: high-quality rice; chalkiness;milled rice rate; brassinolide;selenium

13



A AP

Z k

T R X M F 5 4

By A= b ml Ak Il R H ks e R SR ARE
I AT A S5 M IES. K LGlycine
max (Linn. ) Merr | J& 3% [E 55 2 % R & F i RE R
W2 — AR A R A R O b Rl
K B 2 TR R K e K el ) 7 R R A
AT AR H M EE ISR,

X KGR EBT MK, S50
KEXAGERY B KEMGEEEES +ET
BES, Mk B EEM A K KBV G B, R
LA AR TR B 5 2%, W2 AR W) A K kB o Eh o i 38
BN OB B B S A) IR YA O, O i
Zesgm i, UL, A 5 T R R 28 X K W R
1) 5 M) XoF 6 B b BT ot B 6 S AE ER A b 4 R R
HARERTEE L,

ERIRE NS RSN i34 Ik AV
PEEL (NaCD 8558 1 5 (Na, CO,) H F, Z LI K ZF
BORGESCH RO K E SEIE SRR E R
I HE bR, Kan % i 57 3 W 6980 38 X5 K &2 8
KW B T £t Lk 2F SR R R R A BRI
AN SER O b NISR bod0h A RS o) S S
TR 38 B () A B R TR, A O E FBH L B % h
IR SR || Wy NI R Ao o £ B S = R
BRI BB A T 5T 2R AR aa R Xk
ST & R R 05 T R A TR R R
JEE T R T 5 POl 30 5% AN ) R 2 A i S il 1) AH
KRB

A 5% 38 3 53 B A [R] e B b B A VR AL R
ARV R G A D B B R S ECRI AR 2 50 1,
PRVTAS [] R 52 ity B b 1 & 300 6F 1 B R 6 JBik 38 7Y
Mg 17 5 30 Ay i 8 A6k G T Ak A ORD R A b A B
TR S5F AL S,

1 MRSk
1.1 ##

I T 2023 AR 7E K HEAR 5 B AE W) 4 3% 5 #F

RSB = AT, il 4 D KRE P i 12, B
B G 14 BRG 28 MR E 62, M im & k BAE
B RAEY I KA 5T BT e fit . (AR S Bk
LRI PP R SE AT TG BE R AP F
1.2 A&
1.2.1 X%+ &6 M 0,.30,60,90,120
1150 mmol« L") L 58 IR A W (NaCl: Na, SO, *
NaHCO;: Na, CO, BE/R LA 1:9:9: D ALHE, R H
KR LR AR EE F5 9% R F FH 75 %0 W5 RS 74 B 30 s
AR M T 5 FHUE AN T & K BT H
14

ol 11 em (R IR L, DLBAZ DR 40/E & 28 K, B
a5 — 20840, 4 RERE, BAEE 50 kL, B TO0
MREFAA TP IR OGIR 25 °C 16 h; 2BHE 20 °C 8 h),
TN 20 sl &5 5 W 360 b BE R 7 T 0F 17 5 A 38
b B0 5 AN [ i R AR AS R A BT B & 2R B
FEVRE ) 3 52 9 8 0 I 300 35 VR =5 & 2 IR (1 1 0
[CUpNIER ey a3 G RS N R R Ve T RIS
. UMAE—AbBEFR 7 JF iR R 2F 05 1 R (DL &
ISR BRI 1/2 R ZFhriE) . B 24 h W
£ 1KY H R EE L.
1.2.2 MERAB A F % KFEH 4 REHKF
O T RGETER R, R RN E I E G AR
GB/T 5520—2011 FIMAS K & 251856 .

BB = 5 4 RIEH K 2EFF 50/ K
Fl T4 < 100

REERY) = 5 7 RIEH K ZEF 75/t
FlF%0 < 100

Tt LA E I = AL BRAR & 28/ X BEAh & 2

KR 7 d S5 PRk A AR AL 10 #
AL AR E BT,
1.2.3 #¥EHH i Excel 2016 X 4 k47
PRl SPSS 22. 0 Bk 4 3R 4T 07 22 0 Hr
FAH S BT 4
2 HR59Pr
2.1 #HEEENAKEHEESHBEN
2.1.1  ARFH I 1AL S0 IEAR L, 36
IR 30 R AEG 94 B A B (30 mmols L D) X 45 kit K T
P& ZF RGN W3 BRELHE 12 1) & 2F Sk
i X BSR4y 3 AR A K 2E S e T
XTHR ., BEE SRR M 38 v B 3G 3% (=60 mmol-L 1),
P AT b A K A R 2RI B, S vk
29 60 mmole L~ " B, ERHUHHE X LLAH 12 FIRFLE 14
KGRI K ZE S5 i) 5 350 T 5 BR L & 28 3443
TRET 22501 13%, ERBRERA R EE =90 mmol-1.™"
=N SER ORI NI . s a5 - B AT
ERTRA MR R 90 mmoleL "I 08 12 FIE BT 28
KEMTREFRTHRRERK, RFEBRBHTHET
22% . ERBI M IE W E S 120 mmol« L7 B, B R}
TOIAMB RN G 28 KGR T kST B 0E
KOKRERTRET 54% M 59% . ol ik h
150 mmol L "B, & M Fp B ZE IR T 60 % LA
L HPR TR R ERRBIE 14, R
T 88%.,



5

I HE R BT WA AR S M R B

O 0mmol * L'/(CK) =1 30mmol « L
a g

100 -
b

4

c

80

60

R

40

20

E#Em '

B 1

60 mmol - L

£1 90 mmol - L

a
=

120 mmol + L' E3150 mmol + L'

a ab

a

Al

HEBENAEMFRFBHHM

TE: ANF/NG P RERIR R — SRR R 4b BB FE P<<0. 05 K F 2R B, TH.

2.1.2 AZF& K 2w, 5 REAR L, £
Jip 3 AP I B LB B (30 mmole L) X K & FhF & %
RN B3 RLWF 12 1Y & 28 g & T % IR
Ah AR 3 AN S Fh R 2R R R T X R, Bl
08 R0 B AR (=60 mmol-LL.™") , Irfa K= i
Pl 25 R 35T B, 24 Eh BB 36 v =90 mmol+ 1!
BF BT A SR R ZE R S XA, 2 R R B
IR, ER BRI 3A 9 BE S 60 mmole LI, 3 5 i

a

EE b

a

100 S

80

60

KR M

40

20

AAAAAA

[0 0mmol * L/(CK) [ 30 mmol + L 60 mmol - L 90 mmol - L 120 mmol *
a a

X RBG 14 KGR EZFRE W K, ot
TRET 10% . B3 Y& B S 90 mmols L™,
LA 38 X RAF G 28 K G AT & ZE R ok,
FEXTRE R T 23% ., $husba ¥ 5 120 mmol L
i RBLE 28 KT R T & 2R T MR R OR [
XHHERRET 61% ., R8N E R EE A 150 mmol-L !
Bf 4% i ke 2R BRI B =50 %6, P T R I
BRWERBT 14, RHERTHET 8%,

L' B 150 mmol + L

a4 a a
==

& 2

2.1.3 whEdhamde s B 3 ATAL 5 XA L,
B T4 BE A 30 mmol e L' b HH Y K 3G Bl 21 AF 12
A A A 38R W T T £ 6 4 8 Bl 6y
TOFREERGSRIT B, ERAK MG M A 30 mmol+ L
L 200 12 i k0 s H . 3 e B T At R
P SRR BUE S B2 R B3, R
iip 38 M BE Ry 60 mmols LV, £5 58 3 XF £ BF 12

Al

HREBENKEHFRFRNZM

FERRL T 14 K& A7 £ 0% 15 B0 5 X6 B AH
Mo 22 i 3, i R 5 M 38 ¥ =90 mmol e L7!
Ao R 0 W 28 X5 BT A R TG b T R 6 4 B ) 1
B3, YERR M R A IR F] 150 mmole LB, 4%
st T T 6 Bl T I R e K T R e 4 R /N
FERRE 4. & RMERY 62,

12 — OO0Ommol - L'(CK) E30mmol - L' 8 60mmol -+ L' 0 90mmol - L' 3120 mmol + L' #150 mmol - L

10 - 2 a ~a :
E ot NS, -
= 06 - | | : 2 d
5 N N N
BT LR NEs i

02 = | LA NN WAL A

0 RN N | : AHH

LHH12 RAE28 RE62
wn
B3 sHhuihExt kS Fmheissnsm

15



Z k

R Lk # 5 4

2.2 EHEMEXNXERIRSHNE T
TEABFSE T ERTRIBE W B 120 #1150 mmol 1"
B K GRS T 55/ TIEFRE AN T 51t
R 1 AT, R 0 38 R % 30 O SO AR A=
K, HL R 00 20 A B A A R R AR
WA E R 90 mmole L' B, AR 2 50F5 b5 T B I8
FEd R, A 5 X 22 R 8 3,
2.2.1 pEARK FEAMFAEHREET AR KT
Tl AR A B2 52 300 AN [] R 82 410 o1 5 7 ko8 i 38 ¥k B2
430 mmol«L ™" B, 52 B4 A B2 R R i 2 B 52 62,
AR A J2 458 X R FEAG 4. 60 em, PRI 43. 40 % 5 1F
ER BB 0 BE A 60 mmol s LY I, 52 290 i) 72
B A2 BR G 14, IR BB BRI /D 6. 10 cm,
FEAIK 66. 30 %6 5 75 3 B JBfr 30 ¥ 2 24 90 mmol« L™
B, A2 B R R R R Y BB 28 MR K
W 7,40 em, FRAK 74. 75 %,

B f0 1T AR A R B8 30 Wk BE DR 30 mmol - L
B, 22 2140 ) AR B S5 /0N B A R e 36 9k R 8
T i 7 AR [ Ak B VR BE R AN TR K K
ol JU AR e T A7 ) 00 o) R AN (] 5 b e 30 vk B SR
30 mmol-L '}, B & 62 JRHR ff 5 52 21 30 1 F2
B oK Bt BRI /D 0. 86 g, BEAIK 29. 35 %0 5 £ Al
VR E A 60 mmole L '}, B 62 AR fif 5§ A7 F
TR B A R R BRI D T 1. 78 g, B AR 60. 75005
LB 0 e S 90 mmole L VA, Z0HF 12 IR AR i
T A7 B0 R B A R B BRI T 1. 79 g, BEAIR
T 68.32%.,

FEAH ) A BV B R AN ) R 0 S AR AR T
32 B A0 R B AT 5 P 38 R 30 mmoleL !
b, BT 62 IR AR T HE 32 240 i R B A K, BN R
/0 0. 05 g, BEAK 15. 15 %0 ; $h ok /B30 v B2 4 60 1
90 mmoleL "I, £TAF 12 52 2400 il A5 B e K, 500t Bl

2.2.2 JEARE ARG EMTEGEMEREME ST 018 F10.20 g SRR 62. 0720 68,974,
£1 HEHELENAERREBIERNZIE
EE| iy 38 ¥ B2 / Cmmol - L~ 1) LIHF 12 BET 14 BAE 28 B 62
AR/ em 0(CK) 7.6040.32 a 9.2040.49 a 9.90+0.65 a 10.6040.33 a
30 7.0020.38 a 8.1040.37 b 8.1040.35 b 6.00+0.17 b
60 3.30+0.18 b 3.1040.23 ¢ 4.2040.19 ¢ 3.9040. 06 ¢
90 2.40+0.06 b 3.2040.24 ¢ 2.50+0.20 d 3.60%0. 20 ¢
JEAR 5 T/ g 0(CK) 2.62+0.09 a 2.8640.26 a 2.34+0.18 a 2.9340.10 a
30 2.43+0.13 a 2.784+0.11 a 2.24+0.11 a 2.074+0.06 b
60 1.08£0.07 b 1.16+0.08 b 1.24-+0.09 b 1.15+0.03 ¢
90 0.83+0.02 b 1.2340.09 b 0.85+0.05 ¢ 1.0840. 06 ¢
R /g 0(CK) 0.2940.01 a 0.3640.06 a 0.2140.02 a 0.3340.01 a
30 0.25+0.01 a 0.3240.02 a 0.20+0.01 a 0.284+0.01 b
60 0.1140.01 b 0.16+0.02 b 0.15+0.01 b 0.1640.01 ¢
90 0.094+0.02 b 0.13+0.02 b 0.1140.01 ¢ 0.11%+0.01d

U < ARG S8 ROR R — B & 48 R AN Rl e BE ) 78 P<<0. 05 K F 2R 3% .

3 W

H AT AR 22235 2k 5 — v Pk R (NaCD s
— e PERR A TR G AR R A S R A A R
T PEER A3 AN b A Na, CO, 25 6 M £ Na, CO,
Jip 38 [F] NaCl A He s A EES |2 25 1 Wi R ge 5 | i
fen pH B8, PR 6 b 1 8 %2 0 IR TR
NaCl §ifi 2 {0 i 544 7E ) 5 AN 90 38 “B e Eh o 1= b2

16

KON AT W6 XA M R AT TR 5560 4 97 32 B o
R R G SRNAIN . S nee 2258 N UL (E7/big /8

i e WY R A o 2 A W A B 5 — B B, R
T i SUY TR B LA PR BE A AR SR b 8 A% F
ORIE 4 B R B R i 3 S b AN g DT
AR 229 588 K e 25 3R A 28 - A D A 0y i 3 i
FRBPE AT T A R FE AR AR L AR OF SR N B



5

FIHE K BT K R 2 AR A 8 8 o A AT

g% 2% W B R n £ 38 XF KR G R+ kR 2R Rl &
TR R ML/ B A 0 G R R 2R RO & 2R
2 TR Rk T e R R R X R S T &
B 40 o A R L X 5 AR IE SR G Rk SRS R R R
AR A R AR R 1 AE L AAE Y B b, A0 S R
Z RN LB E 5 Lt A R AR AR R AR5
rfORE [R] A 30 AL BE R AN [R5 R Az 2 68 a0
B 5 W AN [R] o & 28 38 L k25 3 T kel 48 2R fb
A HH R S 2 ER A WK FE A 90 mmol- LB,
A Ah PR 48 B 5 X IR 22 S

AW, 5k ZER MK ZERM L, TR K
B VR AR i o T o i AR AR G0 R R 0 AR b i
JEE R R, A S0 A0 A R R, U B R AR X A 2
T ARURR , X — &5 R 5 3 28 X R SR F R L
ARl B I AR [, A HIF AT A AS [ R R AR
Wi 5 B iy 3 R I Az 30 40 o R R AN ] L R
TR N 90 mmols LB, IRHR S 8045 45 T [
e R e R, HI S X iR 2= 55 i 3

PNICA YT R e RN R G i NI B S P
il PFIALHELE 24, o — 8 bR O A e 2 R R £k
Bt . TR R 2R R R IR AR A S AR AR
ZAMRAE bR, R SR & eR L 013 B S it
e VT s S N B R VIS Ay NS R - o L
F AR 3 A BT SR8 pR RO Z2 06 ] 9 4%
GET VR R T K R & T A AR A
AW FE AN [R) K 5 R Az 2 a8 5 B & S 5
b F1 AR 2 5038 b AR AL 1 AR ] X — 2538 ] Ry
TR T R L BRI Y % Tk B R 8 b 0 3k $E I
% S5 A TR EAR— AN 5 A 0 i R Pk L 3R
BB AR AR R G L 45 A SRR R R E 4
MrSE 81 7 TR B9 R S T 3 sk .
P

A0 e J5E R O R A A B, X5 R L RR T & 2E SR
K ZERA BN EAE L =X B A —
FE AR FEAE L 5w AN 2 5 BE R TR A W R 4
K R BFE RN e 28 5 A7 B4 AV FH A 220 7 1 i, A
[i) 2 0 T 5 VR VA X6 AN ) i o e 2R AR R 2R 5%
W AN TA) . ER AR & WO S 90 mmol« L' B, 45 4b
PRI S HFE bR -5 X B8 22 59 23K 31 g 25 /KO L IR g nT
A K 3 T 24 e Ak AR (1) 305 VR
S % 3k ;
(1] TEE. B BRI, 5. 54T 800 T KRR N B Na® |

(2]

[3]

[4]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Kmgp[J]. AR A B, 2008,17(3) :1198-1203.
GONG B, WANG X F, WEI M, et al. Overexpression of
S-adenosylmethionine synthetase 1 enhances tomato callus
tolerance to alkali stress through polyamine and hydrogen
peroxide cross-linked networks[ J]. Plant Cell, Tissue and
Organ Culture (PCTOC), 2016, 124(2): 377-391.

WEIL R R, KHALIL N A. Salinity tolerance of winged
bean as compared to that of Soybean' [J]. Agronomy Journal,
1986, 78(1): 67-70.
SR O SR ET AT L P . TR 3 X R 1 A A R
MR SR LT . E A, 2014(5) £ 21-23,
FININTE IR A L XU A BL. NaCl [ 388 X6f 46 46 7 1 % #0040 8
A G L. A 9IRS SR B 4 4. 2000, 9(3) 1 22-25.
KAN G Z, ZHANG W, YANG W M, et al. Association
mapping of soybean seed germination under salt stress[]].
Molecular Genetics and Genomics, 2015, 290(6) : 2147-2162.
SR, WA EE 2R, AR R A0 X B AR K SR R R
Wi (1. 7 45 R R, 2022, 43(4) 1 104-108.
RN S ER O NSRRI R R s 82
We B WSS LD, KA AR AL IE K 2%, 2014,
BB 6, J7 M8 S, 2267 JL. K T8 & 0 T b A 3 ) 2B i O
(J]. FEWI 2875 . 1994(6) : 25-27.

ZHANG W J, NIU Y, BU SH, et al. Epistatic association
mapping for alkaline and salinity tolerance traits in the soybean
germination stage[ J]. PLoS One, 2014, 9;: e847501.
WRIFTT FEGEAT 0% 45 R W 38 X R KL A i R o i ep i
JK UK B S PR 2 A )], R SRR, 2017,36(1) : 74-77.
RN LR I N B DG EE SN i A SR AL
[J]. MR, 2023(1) :48-49.

TR o 2 B 7 A AN ) A S e A W 2k 3O T 6
WE[T]. REF,2009,28(2) :352-356.

TV oM, PR TE T S S ) 28 AR B 38 X R AR R A
PEARAN = A R )], K SRk ,2013,32(4) . 477-481.
TR Ve e, 22 B A MO R b T A B T
A LA )], R S5, 2016,5(2) :120-127.
T, RTIC Ty, S 2 A TR R 2 0 T R B
LA 5 L0, i RO BE4 . 2013, 35(3) 1 139-143.

A B S Y= N R e & N R o e ek i
FRWIARL) ], 24 HAEY . 2007,27(5) :352-354.

B/NE L IRLL A A A, A5 A R 5 Y R 2 00 T AR B
Y S VA Kt AR SRR T L [C/ /45 = b AR 4
ARAE 28 UM B4 K1), 2023 285.

KRR o U AR BE, A. S W R R 4 T A K R R
PEZRE S BTN [T, Al 5HR , 2024, 44(4) :31-36.
BB R, EO, RV, 5. 0 W30 ok SR 7 8 & R
T 2 A e R e [ 0. WYL ARl B 2, 2022, 63 (6)
1250-1256,1261.

PR B &K1 BT, 55, 286 1 H 1 5 o =% F 5

17



Rk %3 2 kT ok L A % 5

JOY TS £R 01 25 45 VO (). AR W a8 A% IR 4 4R, 2024, 25 (23] skJET VM. A6 T 5. AN BB SR W30 R R S &

(3):356-372. W £ v % (1], R RF2%,2023,42(3) :335-343.
[22] k& TR A SRR 30 6 7 B 0 2 AR RS2 [T, 4R [24]  BRBTE BEIGE, 2208, 5. K TR 50 & 28 0 TS 30 o 1 2% 2
M .2019(10) :30-31. KeAgbndii e ()], vE At &l 244 . 2020,29(3) : 374-381.

Response of Soybean Seed Germination

to Saline-Alkaline Stresses

SU Wenjing' , ZHAO Manru' , DING Xiaofei' , LI Qian' , WEI Wei' , JIANG Hongxin’, ZHOU Peilu' ,
SONG Xiaohui'

(1. Tianjin Agricultural College / Tianjin Key Laboratory of Intelligent Breeding of Major Crops, Tianjin
300392, China; 2. Crop and Development Research Institute, Heilongjiang Agricultural Reclamation Sciences,

Jiamusi 154007 ,China)

Abstract: In order to promote the breeding of salt alkali tolerant soybean varieties and the rational development
and utilization of saline alkali land, four soybean varieties from Heilongjiang Province (Hongyan 12, Kenkedou 14,
Kenkedou 28, Kendou 62) were used as test materials. Six gradients (0, 30, 60, 90,120 and 150 mmol+L ") of
salt alkali mixed solution (NaCl: Na; SO, : NaHCOs : Na, CO; molar ratio of 1:9:9:1) were used to treat the test
materials with salt alkali stress. The germination experiment was conducted using filter paper culture in a
culture dish to analyze the effects of salt alkali stress on soybean seed germination parameters and embryonic root
parameters. The results showed that low concentration saline alkali stress (30 mmol+L ') treatment had a
certain promoting effect on the germination of Hongyan 12, but had a relatively small inhibitory effect on the
germination rate and germination potential of other varieties. As the concentration of saline alkali mixture
increases, the inhibitory effect on germination potential and germination rate of the treatment also gradually
increases. The same concentration of saline alkali mixture has different effects on germination potential and

', the

germination rate of different varieties; When the concentration of salt alkali stress was = 60 mmolsL
germination rate, germination potential, and salt alkali tolerance index of soybean seeds decrease; When the
concentration of salt alkali stress was 90 mmol*L."", compared with CK, the differences in germination potential,
germination rate. and salt alkali tolerance index all reach significant levels. When the concentration of salt
alkali stress was 150 mmolsL." ', the germination index was most inhibited and the embryonic root growth was
inhibited. As the concentration of salt alkali mixture increases, the inhibitory effect on root length, root fresh
weight, and dry weight became stronger. Different varieties were subject to different degrees of inhibition.
Compared with germination potential and germination rate, embryonic root length, embryonic root fresh
weight, and dry weight were more inhibited and decrease more with the increase of salt alkali stress. Under
the same treatment concentration, the inhibition of embryonic root dry weight varies among different soybean

1

varieties. When the concentration of saline alkali mixture was 90 mmol+L." ", the differences in embryonic root

parameter indicators and CK between each treatment reach a significant level. Based on the above results, a

' could be used as the appropriate concentration for identifying

salt alkali stress concentration of 90 mmol « L~
salt alkali tolerance in soybean germination.

Keywords: soybean; salinity stress; germination parameters; radicle parameters
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