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4y S1. S2. S3. S4 f1S5. Hir 0.6 g/l KA HIR
EHRK, KB IER 1 s, HAl 4 oK mE AR
JEH R /KI5 56 NaCl 1fii . Br Ik il Bom 1. Bk
FHRE AL BB R (S, WRF , Fa
& ANUIE 35.3%, /KiE%EE 2531 mg/kg, A %0
H 338.9 mg/kg, A E 2 334 mg/kg. FEFIEIEA
FNIHHTIESE, #5165 cm. ZOMBIEERAS
F249 19 cm A1 14 cm. X503 5 M, RN EEEE
3 WEL, 4t 15 B, WA ATEIEREE S AT, H

50 ‘CIHIR/KIR AT 15~25 min, FAEKRIEM
T 12 h 2T, <5 FABKA0R PR TH 7K
RT, BEIERREYIS S 6 KM T RS AT
T 55 WL, R4 TR TR R M . e T
BRI A 2 AN IR /KB 1 B KK & Q, HR I FR I
VR A T B KN BRI KB 65%1E K
TPRPEGIEERE, HEK ERRAY 1.1 Q, BARIE—E Mk
VoK, &y 2.

A1 BEEATRKIEHTUHER
Table 1 Main ion composition of local deep groundwater

B4 %K lon name Na* ca?

M g2+

K cr HCO5" S0.”

FREME Concentration/(mg L) 53.0 54.4

55 104.2 3111 44.30

1.2 MEMBSHZE

MAEF G 4G TR MBS 0 R E SR S 14
d, FEZEHHEZH. 7255 16 d #1132 d |
EH GBI Rk . Hh B B R R A
R, BRI A K bR i BT A L34S 7 2 A
OLAES ., MR ETER AR Se H AAAKYE, FE
IKGFZER G KA, FRAEDLIA E RS E N 0.01 g IH
TRFFRF R, H EiReit 30 min 105 CAEBES
PR R R — e 75 C T EER &, 2 5 #H
FERE4 0.000 1 g I TR R. 7E5 1 IRHL
FE($EJG 16 d) AN 4 #R.

THEJG 74 d REEIE BN W] FH 7K 1 9 3%,

F B RAFBE T . 7 BRI 25 S ik G-250 Hethis:.

TER b ey A e ey e B R Y AR R W
FEE AL R,
1.3 IESHT

I R A Excel FHAFHEAT I . S b HF 4
Kl . {H SPSS 17.0 £ s ab ¥4k 14, RA LSD kit
1777 50T S BB A

2 ER55H

2.1 RRoKGEBEITE S 2 A IR0
Bl 1 R AR A FE R TR TBE T i 5 S 1
HEEOL. ME L ATUUEH, FrA s ERkE 8 d
THEHH, )5 9d RIEEATE o Bk 78, SRk
VT e R R AN s B SS 14 d B
5 S1 kbFAEEL, S2. S3. S4 F1 S5 AbFE ) H RS>
PR 6.2%. 6.2%. 12.5%7F1 31.2%, H:r S4 F1 S5
AR FREE S1 AbPR B EBFK (P<0.05)
2.2 RUAKGEBR T EH AR S i _EERAE K AIR I
24T EMEBI G 2 Hb AR KR A L
R 2 WA, GBS ke, Hh B i &
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Fig.1 Emergence process of sweet and crisp pea under saline
water irrigation with different salinity
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k2 MEH s ERAERKATLER
Table 2 Growth investigation on the aerial part of sweet crisp pea

#%J5 16 d 16 days after sowing

#%J5 32 d 32 days after sowing

pOSE]

B o bFREE Rt R Tttt MR e SR BT R Tt
Treatments  Plant Fresh weight of Dry weight of Ratio of dry weight Plant Fresh weight of Dry weight of Ratio of dry weight
height/cm aerial part/g aerial part/g to fresh weight height/cm aerial part/g aerial part/g to fresh weight

S1 9.5+ .3a 0.8740.06 a 0.070 240.0045a 0.081 23.6#23a 3.71#0.407a  0.394240.0421a 0.106
S2 7.740.1b 0.6840.07 b 0.055 6 40.0057 b 0.082 19.3#.33b  255#0.652b  0.275140.1014b 0.108
S3 7540.1b 0.6140.07 b 0.055 140.006 5 b 0.091 16.143.0¢c 1.5940.595 ¢ 0.174 140.069 9 ¢ 0.109
S4 6.1#1.2bc  0.4940.12 bc 0.042 0+49.009 9 bc 0.087 144353 cd 1.1940.811cd 0.139 340.089 6 cd 0.117
S5 54#+18¢c 0.3740.15¢ 0.029 940.0107 ¢ 0.080 11.8#25d  0.9640.455d 0.116 840.054 3d 0.122

T RS RACR AL B F] 22 57k %) 0.05 & KF, TH.
Note The difference between different letters in the same column represents the significant level of 0.05,the same in the following tables.
k3 Mt e EARTHERAETLER
Table 3 Growth investigation on the root of sweet crisp pea
e 1% J5 16 d 16 days after sowing %5 32 d 32 days after sowing
Treatments  MCTHE R BT M T BT L
Dry weight of root/g  Total dry weight/g Root-shoot ratio Dry weight of root/g Total dry weight/g Root-shoot ratio

S1 0.036 0 0.106 2 0.513 0.168 9 0.563 1 0.428

S2 0.0357 0.091 3 0.642 0.1201 0.3952 0.436

S3 0.0356 0.090 7 0.646 0.100 5 0.274 6 0.577

S4 0.030 2 0.072 2 0.719 0.0807 0.2200 0.579

S5 0.0259 0.055 8 0.865 0.079 2 0.196 0 0.678

E ANRARRERRIRIR IR, MORIEZ 7 BT

Note The root in the basin could not obtain the weight of a single plant, so there was no significant difference analysis.

2.4 F7KEREXT A REEE 2 E A m R A2
T A THEMEST 3 TUE 7R 5 TURE -
% 4 TRIAEHMES S 08 K BRI
Table 4 Nutritional quality of sweet and crisp pea
under various treatments

. AT SR AT Ve
Soluble protein/ Soluble sugar/ Starch /
Treatments 1 1 -1
(mg g7) (mg g7) (mg g7)
S1 9.8740.49 b 16.2434.56 a 3.87#.05a
S2 11.0520.49 b 18.9242.77 a 3.6940.12 ab
S3 14.5740.06 a 20.0530.81 a 3.5040.16 abc
sS4 11.93+1.56 b 19.7744.00 a 3.1840.14 bc
S5 9.70#1.35b 15.6442.69 a 3.00#0.14 ¢

K 4 AN [F AR B TR TR . R
4TTUAEH, BEAE B KT, s
AR RS AR I S s b i E s, i OE
H#OHELAE S3 AbBE; 5 S1 ACERAHEL, BR S5 AbEEAIH]
VPR A AT I RS B RS, AR AL B Y T v
T EE AR S5 BN . ek & LKA
BB T B, 5 ST ACFEAHLEL, S2—S5 AbFHK
&M 4.6%. 9.6%. 17.8%F1 22.6%, {H S1. S2 Ail
S3 hFEA| E AL E (P=0.05)
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Yo )R PR AR Ko AT BERE AN 22 e b
S 5653 B SELI S PV RFF 0 1 45 HH kAR oL 1y 5 SR D849, g
T H TR T R 23 W aa o B S R 0 7T 2 AR P AR
AN B A AR [ U5 T A SRR B A
AIVE TR b 500 2 (A F T 6 AL, DRI AR S 5 SR B
ARFIRAE, TERHLEA fFE— R

4 45 i

1) TEREFAREE T, #EBKY 10 =3.6 g/L B i
HHREE (P<0.05) F#K; BEEE KN 10 R,
590 R v b S A T o 34 2 (P<0.05)
FAARG s 7E RIS IR <2.6 /L /K BEBEAS 2> 3t
Hagi SRR TR, (HBE G K RERERT [ A0 8L
(RIS I B A A R PR R 2R A R 52 3] 5 4

2) FMEH S ) R R A A R A
FERIBKIERE N A P, mRMEHHIAE 2.6 g/L
AbFE K HE R KA RE G T PG, 2 2.6
g/L 5 0.6 o/L AbH A Z A RZE (P=0.05) .

3) M HEHE G AE KIS OAE R ORE, JT
Ji& iRk B SR HEWR A WIAT Y, EEWE KA R
<2.69l/L.
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Effects of Saline Water Irrigation on the Growing and Nutritional Quality of

Sweet and Crisp Pea under Substrate Culture

FENG Di', ZHU Yuning"?, ZHOU Ting", ZHANG Jingmin', WANG Zhihe®"
(1.Facility Horticulture Laboratory of Universities in Shandong/Weifang University of Science and Technology,
Weifang 262700, China; 2. College of Horticulture, Hebei Agricultural University, Baoding 071000, China)

Abstract: [Objective] The aim of this study is to explore the feasibility of saline water irrigation for soilless
cultivation in water-deficient areas. [ Method ] Sweet and crisp pea was chosen as experimental crop and cultivated in
pot with substrate. Five salinity levels of 0.6 (fresh groundwater), 1.6, 2.6, 3.6, 4.6 g/L of irrigation water were
designed in this study, with saline water composed by adding NaCl into fresh groundwater in different proportions.
Responses of the aerial part, root and nutritional quality of sweet and crisp pea to saline water irrigation were
determined. [Result] When salinity of irrigation water was set to 3.6 g/L and 4.6 g/L, the emergence rate of sweet
and crisp pea decreased significantly (P<0.05) by 12.5% and 31.2%, respectively, when compared with fresh water
irrigation treatment. The plant height and fresh/dry matter mass of sweet and crisp pea decreased significantly (P<
0.05) with salinity of irrigation water. After 16 days’ sowing, no reduction and difference of dry matter accumulation
of roots were obtained for irrigation with saline water of <2.6 g/L, while it decreased by 28.9%, 40.5%, 52.2% and
53.1%, respectively, in 1.6~4.6 g/L treatments when compared with freshwater irrigation treatment at 32 days after
sowing. Root-shoot ratio increased and the starch content in pea decreased with water salinity. While the content of
soluble protein and soluble sugar in pea increased first and then decreased, and the maximum value was obtained in
2.6 g/L treatment. [Conclusion] These results implied that irrigation with saline water of <2.6 g/L can be used for
sweet and crisp peas under substrate cultivation.

Key words: sweet and crisp pea; dry matter mass; root-shoot ratio; soluble sugar; soluble protei
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