Journal of Bio-Environment Control, 11(4):175-180, (2002)

Effect of Row Covers on the Growth and Yield of
Broccoli During Spring Culture

Seong, Ki Cheol'* : Jeong Su Lee” « Jae Wook Lee!
'National Jeju Agricultural Experiment Station, RDA, Jeju 690-150, Korea
*National Horticultural Research Institute, RDA, Suwon 440-310, Korea

Abstract

This study was conducted to examine the effect of row covering materials on the growth and yield
of broccoli for early production in the open field. Materials for plastic tunnel were row-covering (ven-
tilating non-woven fabric), perforated film (2.3% pore space) and P.E. film. The types of row covers
were tunnel and covering period was one months after transplanting. The row cover and perforated
film increased daily air and soil temperature by 3~4°C and 2~3°C, respectively as compared to no cov-
ering. Also, relative humidities in those treatments were higher than those in P.E. and no covering,
The row covering and perforated film enhanced plant growth. Broccoli grew best and abnormal head
appeared the least with row covering treatment. Days taken for head formation, however, did not dif-
fer between treatments but the weight of curd was over 400 g in the treatment of row covering and
perforated film covering. Marketable yield doubled under row covering as compared to no covering,
The first harvest time was earlier by two weeks in row-covering. The results of this experiment indi-
cated that covering row-cover film in spring cultivation was effective for not only yield increase but
also quality evaluation in early production of broccoli.
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Fig. 1. Daily fluctuation of air temperatures under different
covering materials. Mean data were collected during the
period Apr. 26 to May 5. R.C, row covering; PF, perfo-
rated film; PE, polyethylene film; and O.T, outside tunnel.
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Table 1. Effect of different covering materials on the growth of broccoli.

C . }“otaﬁ Plant No. of Leaf Largest leaf Stem Root E?e:rzlf
overing Yes height leaves weight Length Width diameter weight
material weight (cm) erplant  (g/plant) (em) (cm) (mm) (g/plant) shoots
(g/plant) perp cm cm per plant
Cont.” 1,289¢* 31.8 16.7 635d 61.9d 28.3b 26.3b 85¢ 3.2b
PE 1,469b 43.0 17.0 720c 63.3c 30.2ab 28.4ab 98b 5.4ab
R.C 1,772a 36.5 17.6 885a 68.9a 31.7a 29.3a 122a 7.8a
PF 1,723a 36.0 17.8 853b 67.5b 30.9a 30.4a 118a 6.9ab

“Duncan's multiple range test, at 5% level.

YCont., Non covered; P.E, Polyethylene film; R.C, Row-cover; and PF, Perforated film.
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Table 2. Effect of different covering materials on the curd characteristics and yield of broccoli.

material budding” (g/ple;gnt) © ng1) (cm) harvest’ curd (%) (ke/10a) .
Cont.” 40.3 209¢* 12.5b 15.3b 56a 23.5 857 100
PE 38.3 309 14.7a 17.9a 51ab 21.5 1,267 148
R.C 39.1 408a 13.7ab 18.1a 39¢ 6.5 1,673 195
PF 38.7 404a 13.3ab 17.1a 44bc 8.5 1,656 193

“Duncan’s multiple range test, at 5% level.

YCont., Non covered; PE, Polyethylene film; R.C, Row-cover; and PF, Perforated film.

*Duncan'’s multiple range test, at 5% level.

¥Cont., Non covered; PE, Polyethylene film; R.C, Row-cover; and PF, Perforated film.
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Fig. 2. Daily fluctuation of soil temperatures under differ-
ent covering materials. Mean data were collected during the
period Apr. 26 to May 5. R.C, row covering; PF, perfo-
rated film; PE, polyethylene film; and O.T, outside tunnel.
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Fig. 3. Daily fluctuation of relative humidities under differ-
ent covering materials. Mean data were collected during the
period Apr. 26 to May 5. R.C, row covering; PF, perfo-
rated film; PE, polyethylene film; and O.T, outside tunnel.
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Fig. 4. Distribution of curd weights as influenced by differ-
ent covering materials. PE, polyethylene film; P.F, perfo-
rated film; R.C, row covering; and Cont., no covered.
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Fig. 5. Broccoli plants after covering materials were
removed on 20 May, after 30 days of covering.

(A), perforated film; (B), row covering; (C), PE. film; and
(D) no covering treatment.

Fig. 6. Proper stage of maturity to harvest broccoli. Harvest was
hastened by over 2 weeks under row covers in spring culture.

o 710 el He7)sh H-3UE HlA 250
g ool SiZe) nigo] 3i2s) BEHon, T
ol 200¢ olstel 2Re ziFe] Higo] Bk
(Fig. 2).

B HER B SaEguie) AR Be)
T G oG T EA ZARlRe] 27158
24 2 FAPIS M 5+ dgom, Zlmle
¥ A9l 2] A7t felg Ao s
S, UR7) A olw AP Agulne BE
SEIRY, we) A Selne) v, mge) B2
5 A HET} olFolAol @ Hloz A,

SRS

10.

11.

13.

14.

15.

16.

179 -

. Hemphill,

8(}:

Tl vAle o

t‘[l‘

B

o)
=

Literature cited

. Bjorkman, T. and K.I. Peason. 1998. High tempera-

ture stress of inflorescence development in broccoli. J.
Exp. Bot. 49:101-106.

. Fujime, Y. and T. Hirose. 1980. Studies on thermal

conditions of curd formation and development in cau-
liflower and broccoli. II. Effects of diurnal variation of
temperature on curd formation. J. Japan. Soc. Hort.
Sci. 49:217-227 (in Japanese).

. Fujime,Y. and T. Hirose. 1981. Effects of temperature

during the early growing stage on the thickening
growth of curd in cauliflower and broccoli. J. Japan.
Soc. Hort. Sci. 50:215-224 (in Japanese).

. Jimbo, N., S. Aoyagi and M. Masakazu, 1992. Effect

of row covers on growth of winter to spring harvest-
ing Japanese radish cultivated under plastic tunnels.
Bull. Chiba Agric. Exp. Stn. 33:67-75 (in Japanese).

. Hamamoto, H.H., Nakamura and H. Isimata. 1989.

Effects of row covers on the soil characteristics under
the row cover. J. Agr. Met. 47: 15-18.

D.D. and G.D. Crabtree. 1988. Growth
response and weed control in slicing cucumber under
row covers. J. Amer. Soc. Hort. Sci. 113:41-45.

. Heather, D.W., ].B. Sieczka, M.H. Dickson and D.W.

Wolfe. 1992. Heat tolerance and holding ability in
broccoli. J. Amer. Soc. Hort. Sci. 117:887-892.

. Hamamoto, H. 1994a. Cover effects of spunbonded

polypropylene mulch and row cover on spinach growth
and environment. J. Agr. Met. 49:279-283 (in Japanese).

. Hamamoto, H. 1994b. Growth analysis of spring spin-

ach under the row cover. Environ. Control in Biol.
32:87-93 (in Japanese).

Ikeya, H.S., K.C. Ninoyama and C.S. Inaba. 1975.
Effect of perforated film cultivation in some vegeta-
bles. Ann. Res. Rep. of Sizoka Exp. Sta. 18: 23-27.
Iwanami, S., M.S. Noguchi and S.S. Inoue. 1992.
Studies on the growth characteristics and quality of
broccoli curd. J. Japan .Soc. Hort. Sci. 61: 382-383.

. Kurose, I.H., and H.I. Maki. 1989. Effect of covering

materials on the winter-spring broccoli production. J.
Agr. Meteorol. (abstr.). 52-53.

Lee, J.W. 1999. Effect of seedling age and transplant-
ing depth on growth and yield of tomato. J. Kor. Soc.
Hort. Sci. 40:412-415 (in Korean).

Loy, J.B. and O.S. Walls. 1982. A comparison of slit-
ted polyethylene and spunbonded polyester for plant
row covers. HortScience 17:403-407.

Okata. EK., and O.S. Igarasi. 1987. Growth and envi-
ronmental characteristics under low covers. J. Agr.
Meteorol. (abstr.). 46-47.

Park, H.Y. 1988. Factors in relations to development of
lateral shoot in cucumber plant (Cucumis sativus L).



17.

18.

19.

20.

4718 - oA - o)A

Ph.D. Diss., Tokyo Univ., Japan (in Japanese). harvest culture. Bull. Kochi Agri. Cent. 3:23-30 (in
Palevitch, D. and E. Pressman. 1973. Apex removal Japanese).

and single-harvest yield of side shoots of broccoli. 21. Yamazaki, K. B. 1962. Studies on flower bud differen-
HortScience 8:411-412. tiation of some vegetables. Ann. Res. Rep. of NRI-
Toi, K.T. 1969. Labor-saving of ventilation in tunnel VOPT. pp. 88-141.

cultivation on fruit vegetables. Agri. and Hort. Yok- 22. Wells, O.S. and J.B. Loy. 1985. Intensive vegetable
endo. Ltd. 44:1257-1260. production with row covers. HortScience 20:822-826.
Tanaka, T.S. 1981. Relations between root and foli- 23. Westcott, M.P,, N.W. Callan, and M.L. Knot. 1991.
age. Nongmunhyup. Ltd. pp. 21-45. Planting date and row cover interactions in broccoli
Takuya, H. and M. Tugio. 1994. Studies on stable pro- production in cold climates. HortScience 26:1221

duction and supply of broccoli by covering in spring

Sf7| TH7} ERIEA SAtRRIES] M o 4ol DjXs

M718" - o[HS2 - OlKIS!
RSN, el

4 &

E A8 B =xAA] 27} SEBAAE SaEnlFe] A5 2 £30] vxe 93 YA
FaYsidet. Rrloh fEEEAE oM FXjdl vlsle 3~4°CY] 7124k 2 2~3°CAI2 AEENE B
fon digsd ME BA A=A TEr9 FFHEARA A, 25 T A8 ZA &
FEAct. ol dsElEle] WAl ] mEAelA 7Y AT EEY-S 38-40UE HEZE & Alol7t ¢l
Ao, EFe 2] A8y fFF3UEXE A 400 g olde 2 TRl vlsle] ) o) ZUiEA
A FgUe Agy) Mol Exjgld) nisle] 23 o)) whal xo)=dle] Jhedldn). AEegel s ot
19} F3EEAEA 1,600 kg/10a PO R wton tho] PE, FAEsoE FAEdlA 857 kgl
2 71 Al 250 g o] sEiF vlex HHY] AFoA] n2A] EXHAC o|x7 B =] 2}
ANE ol 83 ZAMEPFE A 27|58 T EE FATSE 18 5 Ak

FAMo) : 957, §328F, o3k, 33, §7

—180 -



