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(L. T E PR R WK R R S E SRR E, INR H 5 266003; 2.t [E ¥ 7 K 2% — o [ A0 4R 1 B0 8 R JR A LS WD i
BFASRIPEE 5 RFEA B ARBCS B G, IR 3 5 266003)

WE: NBREEHRTBEHIRIH T IEARES CEWERERERA, RARXUBF LT E
# 8 ¥ ( Zosteramarina) N F, WA T AR AR (KRERFg fER) BAR AT
BEE (0~12min) MEBFEMFHE EEBLEENEH, H WS HFHREAHRLXB I NLEAN, - FK
RXMHFANBEN FHAMLAEAGTERNT N, ZRET, EXKATHETEEZRAZ LT
WTRmEEERERE, HP 7 REARAMAFO T A mEE R G T ARMANI2F, WEBRET
KARERAH FHINEBEHRTFEAERATHEEKETEAS RAGBAS KARERAH
T A AT B 8 min 2 J5 1K T 80%, T & Ft Ak ft 4 W Ay F 3 A4 U T AT B 1] 4 min 2 5 KT
80%; A T 25 T A A& AE T KT X AP F 0 A 2 il , A AT B B 0~ 12 min B, A E R4 A F B a-/B-
ERBEREEROCEHAGRBERN AN T REER 2R, EXEBZR T RERA (p<
0.05) ; AT & [6] 0~4 min B, A JiT 2 4L 2 4By 52 2 v 2 k3 3K F| 39.0%~43.0%, 5 AR APt B A
(420%) TR FZ7, BREHTHRLFHETT RERAEL (8% ~125%) . MXx M2 EHN,
LTAMRRFEH FAEERS (BE.EH) EAREBFEMX, EoRAR KM —FIEE, K
FERABEAERNTHE 2~4min W LR THEBREETRGABETHAEFNTIH., £2R%%, A
FAEREA2~4min WER N T ZETHNEZH FAA T E,

KRR 48 B AL 3 B KT R R 52 A v B R 4R A MR T
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BA L RAERA A, DT 4 5 v DK 14 35 4% 2 Ak
IRV o AE R Fh 1 T RN 1 b 32 K IR SE L, i R R A
(40%~ 50%) 17, DATI - B0 52 A= 1 A 358 A i T
5%, Je 249 T I ROR 8 E AR . O B e i R
TSI B AR, HEl 2 R 6 5 Y 24 5 T
Bro n, Xu %PV & T — Fh i 55 ( Zostera marina) Jé
FURD 3G Rl A8 - A 2R 1 OF LR Y, A
RO T R B K A BE A% L ME DARR S B R Y )
TP S A B B AR IE 47%, (B ALA K G F R 7K 4R
PRI AS 47 17 AR A, S BORR R R AR, BB LR
N TAEH], FIVERCREAR . Zhang 25U FI| I B FETE 55
A B 0 A o G S B R AR R R T T R
JURRE P, T2 A A LRI 30%, [EEE A T 5
fif, FLAE BRI LA BT | Bk 3=

Pl 1t AL 30 o~ SRR A P 8 8 e R Dy v RE b - 4
R AL T (5 S, AR Sy Bl R AR S0 Y A - R A T
B, dE R R R R A B R S R R, BERE A S0y
KA 5 E &, RS IE oAb 7 4R K 4 e AR
AT & R BT, G, Az B ek S U2 5 ask g K AR
g . A8 A= 7 Ky G X 5 £+ (Sorghum-sudangrass hybird)
P BEAT JURE AL, L A 35 (38.3% ) A A 5 %0 (12.8)
BIR BRI 1.5 4%, By & RS+ WAk
LN HY 4% ( Caragana korshinskii) Fh T 347 AUkL AL,
T A AN T34 B30 1K 89% 1 34.8, AR 435l
P 1.0% F16.7%. H FURLAL R 15 R AR TE Vg HE IR
16 52 1% N7 T 186 A LA DGR o 53 b, #Fip A) 32k 32 XL
TR T AR BEHY S5 T 20, i 307 Al [E 4k AU 2
F . HESRALBOR BT | ok A TR %, BEWE R AL AL R
Pl oy R RE S SR, RB R T & RN (H 5
AL A ) il 1R L, T R B R 0 A B SRR
PE, HARAE 5 W] & 4 ad B2 25 75 HORTUK BREE, 240 i 2544
55 AR B X A B 55 18 TS 32 e 3z A B A b 11,
3 A5 i b LR AR R T Y L N AR AR R B .
UV AR AURLAL Y SR TR R R e e T
O T3 E A9 ALk BT E O L R B R S AR B Al )
U Z R GERESE, JU R X I 8] 45 G S 2 4 5 1
F 05 7 W R R R AR, FEER
fl i = B2 AR 4

BT AL EE BT 5 XU A N R R R S
A A XU 52 00, AT 4R A0 R (1) 38 B RY AL
LAY B BT T g 3 4 T I B RN 0 BT B S BT e O AR
Py sREPE, DT 5 A - WK SRR DT B, SC B
TR 1 FURL ARG B s (2) Mg BE R A9 ALK AL 2o R 75
S B X B TE] DT PR IR Y LR A AS 5 i A

TR S AE T A PRI, AR DALY Vg 3 A 2
MR Rh—— 68 P (Z. marina) 3%, RGHFFEAIR
JURE AL I T OR B3 T, w3 3L 50 ) 5 XU st fE] (0, 2,
4. 6. 8. 10, 12 min) X 5 50— J& F1 52 A A A
S, 8 T R AR R A o ) A5 ) 3L A AR
TG J0 . AL RS | o-UE R I S A AR AR DL SR T
TR A S A T A OR AE CET HE A, B LR S KT
Aab B 68 A B AR S S N, B R T e AR
B AR AR R, R IR TR R R T R L B 2
RO FROR R R 2R 5 HOR SCH

2 MR

21 MFRESRE

S 88 R T 2024 4E 7 H RET IR E B
VT R R ) 7 4k (37.338 2°~37.358 8°N, 122.555 1°~
122.579 3°E), K H& i) 8 B 1AF B DK 1) 7 24 b 7 it A
(53623 =19 628.11) seeds/m*', A T3 4 i 25 1 5l
RO A AR B B Aa L, T A e T M AE (1 H
fL4EH 1.0 mm, 30 cm x 50 cm), F AR O #HFEH T H
SRUFIR G20 5 JH o Bl 5 BAZE I, B AR T i iy
HWR A KA, IR K e E RN R 2 bR
JO, 444 o I ) 3 IS A 2R A A SRR 2.5 L
SR, A ] S0 w O, IR K IR 490 #REE 3319,
22 EWEIt

FH T 8 P AR N | R THDRLRE , 2 FH AL LR
b 7 SN 8 B o E AT AR B AUk 3 S5 3k K B
BT ORTREF Ry - R ILLFHEZ M =10 D) 55 R
FETR (it CHEE =10 1), i B AR PR
1 3 A5 L B B 3 AUk b #E 5 5 A o AR
Fr 2 (O B2, ARAEATEAT b3 ) . A SE 4l (Fp+ 5
AR HE T R b 1 s 3) RN R A (R 5 0 o 3k
1 3),

Tt AL 58 B 7E KT AL b AT 08 B XL T LA
PR - 3% )2 [ Ak . B RS 2 01 B2 SR gs R KU
5] 75 45 45 Fh 6 R OK BB PR AT R R . A T8
i B R K e R R Y A 3R R PO, AR B 5
W 7R ACT B R AR B, 4500 0. 2. 4. 6. 8. 10,
12 min,

FUAL A b 35 AT ) 22 B3 21 AR PR (SR 1),
JURLAL S A BEZE RS, I T A Ak B T )
PR 55 A B, DURD T3 ) R bR o R 2R 5 YR Ak
PRAH AT N R 20 5 A @S, RIS G
S50 25 L 5 O R S AR A T RS TR, A5 S EL
FURE AR S 5 R RT B [, ELAR S 6 R R DL 1
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F1 BEMHFANELELARX

Table 1 Seed pelletization method for Zostera marina

Qb FRZE AR WL ATBA]/min
1 LZ1 0 0 0
2 LZ2 0 0 2
3 LZ3 0 0 4
4 LZ4 0 0 6
5 LZ5 0 0 8
6 LZ6 0 0 10
7 LZ7 0 0 12
8 MZ1 1:3 0 0
9 MZ2 1:3 0 2
10 MZ3 1:3 0 4
11 MZ4 1:3 0 6
12 MZ5 1:3 0 8
13 MZ6 1:3 0 10
14 MZ7 1:3 0 12
15 KZ1 0 1:3 0
16 KZ2 0 1:3 2
17 KZ3 0 1:3 4
18 KZz4 0 1:3 6
19 KZ5 0 1:3 8
20 KZ6 0 1:3 10
21 KZ7 0 1:3 12

TE: LZE7R BRANZH (TR ALIE T ); MZFRR ARSIk 4 s KZRm i
BREERA . 12 33NPT S AR B R R L

23 LEIE
2.3.1 ey dukifbab

FJURLAE T, FEALIE SR 100 F7 68 5 Fh 1R B TTC 4t
RV TRP I8 S5, 455 BoR RS 0 80%,
T B T 745 B 105 AR R

Bl LBk BE 12 600 7 HM WL A 58 S € | T8 25 10 1l 11
N R U S 3 B S B IS N -S4 I s 1
A A Mg 7K ) 500 mL 3 20 i O BT R TkA%
P TRAR ik 29 5 2 F IR R A FRA WD, (8
ke %% R AU AL (B 33« 500 r/min) 43 51 9 47 AUk Ak b
B AU e ok A e, S ek BORE g VS 0V K RN JoT
a5 5, 10 min S5 AU Ak G 9 5 B Rl A
RO E LA 3 mm B T, 22 BRAURLIEAS 52 3K
HFP T

SRS H G, K 3 dLF oy B3 o & 7 4y, S
) e % 22 XURS 4 R B KT B TR AT AT . L
T A P XU R R 0.5 m/s, TR 25°C, KU T4
JE K T R B R 1 TR S0, T A A B B AL
T b0 1 O R b W AR A S AR BRAE AR, LLRR T
I 01 = 80% Ay bm 21, AR W6 2 1 (1 Ab 34 2 3
A JE LA B 5 IR S e 2 HE AR T IR
b FEAL by AR 3L XL RS ] 0, 2, 4, 6 min 5 &
Fe R XA E] 0, 2 min, 75 & AR AT HR
232 FhFf kST

(DARERfE i

SIS TT U T, BE LR 2 800 KL A WL A AR R (1
T 285 10 5 1) o A B8 B Rh -, SE 3440 R T, VAR AE R
XFHRA, HAp 6 n ik BEH BB FRANBHH AR
L FE TR0 45 S AT IR 5 X A I 7 gk AL
AR TERE T T

P 1 S0 BEFE 500 mL AYBE AR AR A B & R %, B
ASBEFRHLE 100 FiFpFVEN 1 A EE, A B 3
B3ANEAE, R T A K S He [R] 5 3 A T Ak
T, BEFRTHUHS A 55 B2 FH 20 A7 - f AR R A BT 2, B T
TEI K R G0 HEATFP 7 07 & (35 B 7K 58 BAS : 70 em x
60 cm x 80 cm), i BEFE IS 15°C, P45 B ARG

AR T A RSP 5, InAIRK ZE 60 em i 17
4 d, 85 U FRIR K A HE S AR B 10 (436 K
ARSEAR T 8 d, FLAE Y 12 do SLI I R b A 1 K e —
WREFR K, DARRK kR, Fe s AN wg B B,
HWLEE | 10 5% 25 Ab BRA i b 8 &I 0L, Seit 45 H
W RN, W R AR T SR B IR AR/ 1 emY,

(2) S A4 AR

RS R IE, EHE B & R 1, A T2 A K
SR U b R B L BT ORE A28 1 T : 0.6~ 2.0 mm) Ay AR 35 25
PL(HAK . 28 cm x 20 cm % 13 cm) H, 3L TR I B B
10 cm, FEAREE N 2 em. AR 20 2 i K &
JKAE 60 em, 35 H KRR B B 20°C, HAREIK, 1
H 60d.
24 HRRESHH
24.1 Fpfiufeiba

(1) FhF it

B 2 B AL 3% B 30 R SE R F, T T r 2 —H
T RZRLFR &, 5 Fh 7 OB T B (SW, g)-

(2) Bl 40 H o

T A I 5 S50 4 AN 0 5 S5 2 17 45 Ak B2 w4331
Bl ML B 30 KL ALK AL R, CRIEFD R/ 5) H 3R
I 56 H, Jo M B 2R SR . GWI-2 BB A%
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N4bE

ARJFHHE

5 AURE JE 0.5 m/s N
FURIAL AL B prrers pris
K T-0~12 min

Wi o
REALTENTT)

AR A 5 9 i

=80% 4L 341
HEN G B35

(" Ehiean )
S AP R SAWE
é ST 56
i 13 = 80% b B
. S 5
1 , sk B2k
R | SRR || gt mes
e Weas s
|

1 S
Fig. 1 Experimental flowchart

Yy B2 3 ORTE 0.01 N, A 75 S5 56 /i 17 & UL
HE, X BORLAURL AL B I T, B R LR R IZ A5
KA WL M EUR R skt I R RS BOE B
5% i (CS, N/seed) ],

(3) T U0 fin 2 B

TE A 0T L JoT 40 R[5 5 5T 2 7 45 A 32 vh i)
BB B 30 R AURAL R ¥, PRAEFR 7 RN 5] L R
TRTHE ., S5 PO P WS, 5550 R0 R
T T UEAC b A SR, A PR 3R T K IR e T i
o SR HAE WA VLB A (R 50 cm, 42 10 cm),
IAER FE 33 (93K, IFAE I TR E 12 h, KRR
B 5 9B R B AR —20(20°C), ARG AR 3 %
DU B T4 . SCB0 I A - 5240 1ok I v e,
PRAIE A B b . FHEAR  2% (T2 =120 fps,
FEE 0.01 s) IEXF KA MBI 5% T Dl 4 e o

S0 3 A sl e K AR IR KA ) T, DARIIE T
UUB S5 G A B UORE S o DR o 32 ot 4 B
UL AL B — B ] ER i, SR kit Ze 8L 45 67 % o Bt
[ AR 1 0GR, Al 0 2K

2X

SA =2, (1)
t2

K, X N TFUUALRE (m), ¢ gt 1a] Cs), 8 i i 26 48045
AL I T VTN (SA, m/s®).

(4) Fh=F i gk 1sf [i)

TE A S5 5 o 41 A J5 35 S5 41 ) 45 Ak B AT R 435
BEHLIEI 30 R AURLALFN T, CRUEFD T AP UL E 3% . T
SR MU 1 o S50 K A A = R (20°C) R OF A
24 h, DIPRUERE i & KRS — 3. ] 250 mL B4,
JILA 200 mL #5333 (97K, KR $E 17 20°C. R
AN 2 AR P R R K IR BT, A TP s o K Bk
PR A K, ST D TR IR T . W ALK ST 52 7R

K 2 K R L MR 2 SO B 458 4 i R 3
B, IIURI SN2 250 2T 4 . Fh 7 58 A ¥ 8 o0 e
B o BERLFP T ATE I, RS AR A 0.1 s, g s i
JUT e B BF (R S i A B 6] (DT, s)

(5) K 3

NS Ak BEZH H 43 3] B ML BE B 30 A0S L SE#E L TG
BUBAS 1 B R, B AR 4% i W 2 2% 1HT B B /K 43 ST
RIVRR ) 06 T o (M) B B P - 40 AR BE 33 191
K R 20 s, HCH T 18 AR e 0 2 3R TR A K
gy, AR R E (M), KR (WAR, %) #% T 5K
TR

M,-M,
WAR:TOXIOO%, (2)
K, My FoRFFRIIR BT (g), M, RnE ML 20 s )5
Pl AR E (g),
(6) F 7 E B A

73 3 I 52 R I TTC 4o o, 7 %, 4 A b 39 21
BEHLIEFE 90 KiFh T, ¥4 R 3 1, XF Fr G b —F R B Ff
B, A 05%TTC i, T 25°C 6 51 T 1EH
24 h, HR 4 B RP IR A U 45 B, TR TR
(SV, %).

A A B A R S AT I, B b B A
B BIL3E B 90 i Ff 7, B350 3 4E Sk 3 AN E YR E
5o A H GRS SR E S R, #eaR) & BBE  n
A B T8 43 203, 4°C 200 TF B0 BB 3 B
FEZH 43 T o AE TV T R B R AT S
TR B CRU L €23 ) T 5 JE 4 & o SR FHAE P v &5
R B CBUTR L (3 ) I s VAR 1 iR AV ER
IR (5 T2 0 ) W 5 oD B i TG 1 5 B-UE B
it 05 P 25 R BT AR R T 2, DA LR
H e ) T AR T . AR AR TE o eI
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RO R & B A A, S5 R L
AR PERE(SS, %), FER (S, %), B 1 (TP, mg/mL).,
o-E B BTG 1 (0-AMY, U/g) 5 B-UE ¥ Bl 15 P (B-AMY,
Ulg) Fom o
242 FhFli RS54 E AL

AR WA, & H gt 0 i & B0, R

Wen 2 (TR AL B2 1 23T & R (CGR, %),

SR A D3 (MGT, d) 5 K ZF R 80(GD . 524 1 B
BERIG, Geit Oy S5 AR v R 15 A5 Ak A 5
A= T R % (SER, %)

25 HIELAESERRE

2.5.1 HdEkb

43 51 5% FHl SPSS 26.0 F1 OriginLab 2021 % {4 % %k
WG T S Kl BAR S ESAG 5 T 2 551k
R AT & SR, #E TR 22 5 B E A0 (D) AT
B[] B S e s X T A R AR, SR F R R O 25 4 i
( One-way ANOVA) %5 4 Tukey HSD %5, 43 #7 [d] — HL
LA ST AN ) AU B (] 5% f8 2 e = 114 52 05 (2) ALRE
AL 5T B S 00+ 53 A T8 — DX B ] AN [] AU A 5 I 1Y)
Xof 3 e Tt~ 55 M B, 0 R B 5 9 A ) SR A N7 A
K t % 55 (Independent Samples t-test); FR 5T & K A= P
A AR TR bR R AT R 5 22 43 # 45 & Tukey HSD ¥ .
FEEKFBEE A p <0.05.

Xf R W B Az AR AR o3 ) R AT 3 800 o B
(PCA), #8578 /A [R] FURL Ak 56 ot i) 22 S5 e 5 X6 b 1 4 24
febn . AR BRAE bR DL RO R R . 3R HE AT Pearson £
KM B, B AS [R] U A 258 0T 55 T B[] Xof 668 3 oo
TYEAE bR . Az BEAE AR X &) v A (4 5 )

ST AT LR TR FE RS AR TE(=80%) 1Y
91 25 Tt 16 385 B8 AL AR 7 SRR B ) o X 9 S
2t R R AL B A2 BEYE 1 (physiological vigor, Pv)., #)
PHYE ‘B 1% (physical suitability, Ps) 5 8 & & %5 ( germina-
tion income, Gi) 1Y 2 Z4E PP B2 B, SR ISR 2502 SR T
PRI BT X 458 BR E AT T B AR AR B, SR 2R A 2
18 % (Comprehensive benefit index, D)( & 1)1,

252 HRbmIERE

FebnJE A e 5 M (Ref) B U1 F -

(D AEE S B (PYvD): B MBS Y 5 B 7Y
B e B R NS R S RE ) o K o-UE
Kyt . B-UE A . AT MR . JE kY L SR T R TE
J 0 R AE 1A fa bR, LLPEAT 3 & rh 1y die R M Oy R 4
(Ref,.,)o

(2) B &Y 25 48 B0 (GiD): B & % . @R . K2
T8 B e S WIeAG 5 UK, S SO TE I 8 A, LR R (B

R B (Ref,,, )5 V3597 & D303 0 f a1 46 4, DL e/ MA
hHEUE (Ref,)

(3) 4 BT ‘B 48 B (PsD): BUkr i & . R UL in i
JE 5 W% K 3R] R T i B8l 5K B 5
R, D KA R BE e (Ref, )0 HLIE B 47 F 15 45 b5
(BB ) 2 0 He 5 B 5 0 A B ) O 2 8 A 5 7
Y BR B A 5 R e BE > ) BRSSP, i S 3 R L
(i B 1) S AR F 5 A Akl < LA W 2R 3R
50 UE P P 2R g D 00 30, e A 56 T S5 5 v 4 i A
JIL R Bz 1R 1 A A S 0 A Dy < B8 S5 R B
(Ref,,)o

W 45 i b T R B A v 4K R [0,1] IXC [RS8 pRi
BUE (U, i Fn RIRACERAL, j IREAR bR

(1) 1E m 4845

X —-X..
U. = ij min ) 3
Y Xmax - Xmin ( )
(2) fa ) b
X.—-X .
—1- ij min_ 4
Uy Kinax = Xonin (4)

(3) T E R AR b SR AR B A 05 Mz i
D8 BB (Ref,y,), 15508 o (VE: BRAPXTIRZE LZ R R
ARG, YIRS 0 2 5118,

| X, — Ref o |
1- .
max (|Xm€,X - Refopl| N |Xmm —Ref,, |)

Yrsi ., AR B R A 2 RN B R AS &2 ) A

B R HERGETH R B TR A
_ PvI;+Psl; + Gil|

D= ——a (6)

A W Z2 T A L [l I RE R X D R BE X T
P[] £ 22 Al R S5 UEAT A, A F0L7 it e W 1 S o
HAUKLAL T2 By fe A XA I [ 2 1

3 4%

U. = (5)

ij

3.1 MFHEHER

FUR Ty 22001 s, KT B [E] 0~ 4 min B, B
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Fig. 2 Effects of different pelletizing matrices and drying durations on sinking acceleration (a), disintegration time (b), compressive

strength (c), single seed weight (d), water absorption rate (e) of Z. marina seeds, and principal component

analysis of physical indicators (f)
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strength; DT: disintegration time; SA: sinking acceleration; WAR: water absorption rate
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Fig.3 Effects of different pelletizing matrices and drying dura-
tions on viability of Z. marina seeds
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Fig. 5 Comparison of seedling establishment rates in Z. mar-

ina under different treatment conditions
WREL EIARIFE/NG R RN R 2h B 22 6] A7 7 S 25 22 5 (p <
0.05)s LZ1: BAA N (BLARE g 3 B ); MZ1~MZ4: K ik
BT E] 0, 2, 4, 6 min B Ab B KZ1~KZ2: ™ 5T i X1 i
[6] 0. 2 min ()40 FH2H
Different lowercases letters on the error bars indicate significant differ-
ences among treatments (p < 0.05). LZ1 represents bare seeds
with a drying duration of 0 min (control); MZ1-MZ4 represent
wood-based matrix treatments with drying durations of 0, 2, 4,
and 6 min; KZ1-KZ2 represent mineral-based matrix treatments

with drying durations of 0 and 2 min

R2 AENEHSEMTFHRRBELE, THHLXHES
RERY (FHE+REE)

Table 2 Cumulative germination rate, mean germination time,

and germination index of Z. marina seeds under different treat-

ments (mean + SD)

AhFRZH BRI R R Y% SR A D3/ R
LZ1 52.0+0.7° 61.1+0.5" 143+0.3°
MZ1 52.8+0.4" 62.0 = 1.0° 14.8+0.2°
MZ2 52.0+0.7° 583+1.9° 13.9+0.6™
MZ3 513+1.3° 57.3+0.9° 12.0+0.3°
Mz4 41.0+0.6 59.5+0.1° 8.4+0.2°
KZ1 413+0.8° 58.5+2.1° 8.6+0.6°
KZz2 345+0.7° 59.2+0.1° 6.3+ 0.6°

TE: AR/ INE T RE2RR R — R bR AE A [ Ab BEAH (B £7 75 135 28 5% (p <
0.05).
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Fig. 6 Comparison of comprehensive benefit indices in
Z. marina across different treatments (a) and the fitting
relationship between comprehensive benefit indices
and drying duration (b)

ARG TR IR A R AL AL 20 2 18] A 7R 35 22 % (p <
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A BT BHE D 0, 2, 4, 6 min FY4L L4
Different lowercases letters on the error bars indicate significant differ-
ences among treatments (p < 0.05). LZ1 represents bare seeds with
a drying duration of 0 min (control); MZ1-MZ4 represent wood-based

matrix treatments with drying durations of 0, 2, 4, and 6 min
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O

ation, and seedling establishment indicators in wood-based mat-
rix treatments (a) and mineral-based matrix treatments (b)
*RN 2T B FE (p<0.05), **FK/R 2 FHW B (p<0.01); SW: HLkL
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* indicates a significant difference (p < 0.05), and ** indicates a highly
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disintegration time, sinking acceleration, water absorption rate, soluble
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REXS RS 2B B SRR 31— B R

JRUA Ak P 088 8 o A P P ) 6 B B 3
DT 30 o B KU B AR AR X — R A AT
Pt o rh HLAT SO B K S, b i AR
EIRY YR BAR. Svia N AN LR AW/ N R Y [E
2o PR 1 A0 ) 255007 TR A 8 T2 IR S, 48T A A
TEXT 41 18 ( Punica granatum) W BRIF 5T v & B, >4 1B 7K B
TE 5 R R T I SR, 20 B PN 0 3 M A H 2 (ROS)
A R s 2URIEE N, T R R ge (Cand A L g AR
fitg B S AR ) 1 T BE TT B PRI O 7K 5 00 445 44 i IR 8 2
fiE B 15 1 32 451, AT FT i ROS 19 3 4 °F i, = 5L

ROS K FUE, 51 A& ™ 5 1) S A6 8 5K RS 78K
5. (Glycine max) BN FT HUESE, 20 i JI5 2 2 435 41 g 1
HNIRBE R E B SRS . ZEAR S MK S5 A, 4t i g
SR EIFA WA, SRR Ak, N
T EE(MDA) 2B E AL A Y 2 —, K st
o A2 20 R RS 1 ) B GEE  FEE PERE A AR Y
WANE, BT VA 6L, & S8 EseT-",

A 2E B b Bl R R 3 R T LR AR
0 SRR AE T8 2 LAk )2 3R 30 5 TRk 45
R SR PO 48 R LRI AL R R 5 AR AR A 2 R AR A
PRI , 3 i IR ) %000 A4 R AE 22 A4S )25 T, A 35 4 2
PR AEFE VR B R BB LR g A K
AL HEVE N, X — 3R TE Z M EY 5K A Y Th A5 3
B3I, MefE 2 AE 0N K B, il S% (Brassica napus) i T 2
A AURAL AL IS, e 4R AR T R4 T B R
G BTG R . 5K E A S5 P FEM AL (Gossypium hirsu-
tum) BT 58 AR SE, ALK 2 AR AL OR3P, i
AT DIE R 8 SR 00 0 004, S R4 i R 00 A R AR L A
A SCHF

N2 W R = 2 e I TP 3 O S A N e~
TEA IR A SR 5 TE M i R 45 D TR
AR, 2B A BT R BT il XL X b 1 0 5 R
TR, Ui B B R UKL AL T A s TE T
B 3 SR T e 5 R Bl PR R T, T AR S BT
PN S ) PGS MR S AR PR bR R AR A 1 B A o

5 4Eip

A G A X 6 B o B b b Rh - 2 e 5 SR AR
A R AR AR, BRI T AL I 5 R i) o) 68
FORN T A P LW R R B A B R
S W R, AR ALK AR BT A T R SRR, 7R
T 12 min J5 WK A5 3k 53.1%, A 8% h 7 T hn
Xof b A BEAR I A 40457, 4R RS TR R BRI ) S5 R
FIS it SR AR 18 B2 SR I, A AU Ak 3 I i
B 2~4 min G RCT B R T 2% 1, 2850 48
0 0.54~0.66, 24 1 HE R 1T 35%, H S5 #RFC
25 (] 8) ABFFTUESE T A AR AL I T + 4
BF XU AR AT A 35 A o 3 B 4 5 A S M 0
J&, R R R RSG5 B A TRl SR 5 G RER R

6 B

RO AT A 2 P U 0 A 3 YRR 2R R I
AT IR b, 2545 F AR R BRI S F O L



3

B2l S AN ) FURE AR 3 B 5 X B ) %o 0 e L R S RS A R ) 55

pAg
€ W = BT EE
= T-hb B
i@‘f @ & ANJEFEEF + 2 ~4 minXF
v

oW BT ARG, AR
(’ @@ O’a@
M\:--. g A BEAR

@" AP AP
ﬁ%ﬁ%ﬁ%ﬁ»

MR EASE
AR BRI

SARERIRE
0.54~0.66

AT R
>35%

F12 minJ5 K B35 53.1% (ST BEER)

\

P8 ACJBUHE 5 A I XU B ] O A 8 B b 7 s A I 0 52 A i

Fig. 8 Synergistic optimization of the wood-based matrix and short-term drying duration for Z. marina seed

pelletization and subsequent seedling establishment
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Effects of different pelleting matrices and drying durations on seed charac-
teristics, germination, and seedling establishment in Zostera marina

Peng Liye"?, Liu Jinji"?, Yan Wenjie"?, Zhang Yanhao"?, Zhang Zhen®, Zhang Peidong'?

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Joint Research Center for
Conservation, Restoration & Sustainable Utilization of Marine Ecology, Ocean University of China-China State Shipbuilding Corporation
Environmental Development Company Limited, Qingdao 266003, China)

Abstract: To overcome key challenges such as the tendency of seeds to drift with water currents during sowing and
low seedling establishment rates, this study focused on eelgrass (Zostera marina), a dominant temperate seagrass
species. The effects of two types of pelleting matrices—wood-based and mineral-based—and varying drying dura-
tions (0—12 min) on the physical and physiological properties of eelgrass seeds were systematically investigated.
Following a preliminary screening of groups exhibiting germination potential, the impacts of these treatments on
seed germination and seedling establishment were further evaluated. Results demonstrated that prolonged drying
significantly enhanced both sinking acceleration and compressive strength of granulated seeds. Notably, seeds
coated with the mineral-based matrix exhibited the highest sinking acceleration, reaching 3.2 times that of un-
coated seeds, and displayed 3.1 times greater compressive strength than those in the wood-based matrix group.
However, seed viability decreased progressively with increasing drying time: the uncoated and wood-based matrix
groups maintained viability above 80% up to 8 min of drying, whereas the mineral-based group fell below this
threshold after only 4 min. The wood-based matrix played a protective role in alleviating physiological stress in-
duced by drying. Throughout the 0—12 min drying period, a-/B-amylase activities and total protein content in the
wood-based matrix group remained comparable to those in the uncoated control group and were significantly high-
er than those in the mineral-based matrix group (p < 0.05). With respect to seedling establishment, the wood-based
matrix treatment achieved rates of 39.0%—43.0% under drying durations of 0—4 min, which were statistically simil-
ar to the uncoated control (42.0%) and markedly higher than those observed in the mineral-based treatment
(8%—12.5%). Correlation analysis revealed a highly significant positive association between seedling establish-
ment rate and key physiological parameters, including enzyme activity and protein content. Furthermore, compre-
hensive benefit index analysis indicated that the wood-based matrix could achieve an optimal trade-off between
physical suitability and physiological vitality when drying duration was restricted to 2—4 min. These findings sug-
gest that using a wood-based pelleting matrix combined with a short drying duration (2—4 min) is a feasible and ef-

fective strategy for improving Z. marina seed handling and establishment in seagrass restoration practices.

Key words: Zostera marina; pelleting matrices; drying duration; seedling establishment; comprehensive benefit evaluation
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